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| LONDON TREATISE ON THE MANU- feet from coal, in regular everyday working. In 


| FACTURE AND DISTRIBUTION OF 


i 


| COAL GAS. 
_ 
We are informed that the above work will be 
completed in about twenty four numbers and ex- 
tend through about two 
business should be without it. To 
have not ordered it we would suggest that they 
send, at once, names and address. The first three 
numbers have been forwarded to those who 
ordered them early. Toothers the back numbers 
will be sent, and the work will come regularly 
every month. Price forty cents a number. Bills 
will be sent in due time. 


years. No one in the 


those who 





YIELDS. 
a 
The following table may be of use to some en- 

gineers in calculating their workings. It is true 
that it is a simple matter to divide the yield in 
feet per ton by 2240, but it is just as simple to 
have it in tabulated form, in a memorandum 
book, which one always has with him— 


9500 feet per ton Sives 4,241 per lb. 
9600 " 4.286 ty 


9700 “6 66 4.3380 ‘s 

9800 6 “6 ‘ei  ** 

9900 “ “6 4,419 *§ 
10000 ‘“ “6 4.464 ‘ 
10100 a6 ae 4.509 “6 
10200 6 sc 4.553 <6 
10300 a6 bi 4.598 sé 
10400 ‘6 «6 4.642 ‘* 
10500 ¥ = 4.687 
10600 s - 4,732 i 
10700 “6 ey 4.776 §§ 
10800 ot $6 4,821 s 
10900 6s = 4,865 ns 
11000 $8 “i 4.910 66 
11100 “6 a 4.955 *§ 
11200 sé “6 4.999 <« 
11300 6 “6 5.044 *§ 
11400 6 6 5.088 <«§ 
11500 6s sig 5.133 66 
11600 66 _ 5.178 * 
11700 sa as §.222 
11800 6 “6 §.267 <‘ 
11900 “ 66 5.311 “é 
12000 sé “ 5.356 «6 
12100 és e6 5.401 “¢ 
12200 “e 6 5.445 * 
12300 66 66 5.490 = «6 
12400 “6 66 5.584 * 
12500 6 66 5.579 § 


The table, as will be seen from inspection, is 
calculated for each hundred feet of yield per ton 
from 9,500 to 12,500. These limits we deem am- 
ple, as no one ought to get a yield of less than 
9,500 feet, and we do not think that many gas 








managers succeed in getting much over 12,500 








2d, 1876, we gave the results of 
some. estimates, as to the enrichers, de- 
rived by the the candle-feet formulars. 
The candle-feet (product of illuminating power, 
in candles, by yield in feet per lb.) method is ex- 
tremely simple and useful in comparing the results 
of different Suppose, for instance, in 
using one coal, or mixture of coals, we get 4°68 feet 
per lb., of 17 candle gas, and with another we get 
5°10 cubic feet, of 15 candle gas. From which do 
we get the most light ?—i. ¢., the most candle 
by throwing the re- 


the issue of Dee. 
value of 
use of 


workings. 


power and yield combined ; 
sult of each working into candle feet we can com- 
pare them at a glance— 

The Ist gives us 79°56 candle feet. 

The2d ‘“* ‘“ 76°50 “6 
showing that the first gives us the most. In the 
same way two men in comparing their results 
often find it difficult to make up their minds 
which is doing better than the other, one claiming 
that he makes the larger yield, while the other, 
admitting this, claims the palm from the fact that 
his gas is so much higher in illuminating power 
that it more than compensates for the smaller 
yield. The only way to get at the matter is to 
multiply the yield by the candle power and the 
product is the candle feet of the working, and 
they have only two numbers to compare instead 
of four, and they will express the relative values 
of the amount of light obtained. 

Take another case—one man finds the result of 
his working, say, for a month, to be 5°25 feet to 
the pound, of 15 candle gas; another finds his 
result to be 4°375 fect to the pound, of 18 candle 
gas—which has obtained the most light? Evi- 
dently, they are both the same, for they each 
give 78°75 candle feet. So that, as far as the pro- 
duct of the material used is concerned, the result 
in each case is the same. When the question of 
profit comes in then the cost of the different mix- 
tures must be estimated, and the price at which 
the gas is sold must be considered. If they each 
get the same price per thousand for their gas 
then the one making the 5.25 ft. to the lb. is get- 
ting the best financial results, unaccounted-for- 
gas being left out of the account. 

In obtaining these identical candle-feet results, 
the mixtures of coal and enricher may have been 
the same in each case, making cost of material 
used equal in the two. The difference in the il- 
luminating power of the two gases being the re- 
sult of different he: ats, or of a difference in the 
way in which the exhauster was used, or both 
combined. We would suggest to engineers to rule 
a small column in their books of daily make, ete., 
and carry out in this space the candle-feet of each 
day’s working, and, in this way, they can see ex- 
actly the value of their results, 








erica Gas Light Hournal. 


March 16, 1877. 





Am 


Made at Works 





Company, 


~1 | 





7, by Malcolm 8S. Greenough, Esq. 





Experiments of Boston Gas-Light 1876 and 18 
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These retorts are 24" x 12" « 83" inside. 








They are run with }" seal on dip-pipe, and a slight vacuum on 


mall 





1, leaving small pressure on retort. ‘They have been 





running about 17 months. These experiments were all made with dry Penn coal. 
_ ; 
= 7 zx Zz. : 
2 on os os 
= Bo | &S/ ES 
Dats. a Bw" 12> (5 
o + Dm 2 o * mm . 
oe ae | && | as [ =temperature of Retort. 
et eS be aS W =weight cf water before immersion. 
on ~ x x W (O- t°) O temperature of water after immersion. 
— - - — T=- +O t sal ‘© ** before 
1876 wx w weight of Iron. 
Nov. 23 200 | 2289 | 1403 | 1660 | 2113 | 2310 x specific heat of iron=*126, 
Nov. 25 200 | 2259 | 1400 | 1788 | 2143 | 2239 
Dec. 21 08 | 227 1271 1432 | 1852 | 2175 
TEMPERATURE OF RETORTS. | W (O—t) neither very heavy nor very livht. If some one 
— T= eee (| having either very heavy or very light settings 
wx 


In our last we referred to an extensive set of ex- | 
periments, made by Mr. Maleolm 8. Greenough, | 
at the worksof the Boston Gas-Light Company, for 
the purpose of determining the actual tempera- | 
ture of retorts, the yield corresponding to differ- 
ent heats, and the amount of coke used to pro- 
duce them. 

These experiments were made with two bench- 
es, of six retorts each, running in the middle of a 
working range, but having an independent hy- 
draulic main connected with a complete experi- 
mental apparatus large enough to make the work- 
ing a practical one. In fact, this experimental 
works is a complete plant by itself, having 6-inch 


connections throughout. The method pursued in | 


determining these temperatures is about as fol- 





lows: 

First. A series of tests were made to determine | 
the average heat of the bench, and it was found | 
that the heat of the middle retorts gave a fair | 
average of the temperatures of all the retorts in | 


in which— 


T =temperature of retort. 

W =weight of water before immersion. 

O =temperature of water after immersion 
‘= ” ‘* before i 

w =weight of iron. 


x =specific heat of iron. 


The values given by different authorities for 
the specific heat of iron vary from .117 upwards, 
the value assumed in these experiments was .126. 

The weight of iron used was 5 lbs. A large can 
of water, holding a sufficient quantity for the 
purpose, which was carefully weighed, giving the 
value W, was placed near at hand, and the tem- 
perature taken just before immersion for the 
value of O. The iron, with a rod attached, for 


would try this experiment, there might be some 
important light obtained upon the value, as to 
consumption of fuel, of various styles setting. 
rhe Science of gas-making has been benefitted 
by the valuable information conveyed by Mr. 
Greenough in his careful experiments. 





French Practice in the Construction of Gas 
Holders. 
By M. Arson, Engineer-in-Chief of the Paris 
Gas Company. 


(Translated for the London Journal of Gas-Lighting, by Dr. 
W. Pole, F. R. 8., Mem. Inst. C, E.) 


—_— 
INLET AND OvTrLET PIPEs. 

The gasholder is connected with the gas-making 

establishment by an inlet-pipe, and withthe town 

distribution by an outlet-pipe, both pipes being 





the purpose of removieg it, is placed as near as 
possible in the centre of the charge of coal. 
When the time arrives the lid is removed, the 


the bench, so that the final experiments to deter- | iron withdrawn and quickly plunged in the water; 


mine the heats of the bench were made with the | 
middle retorts. 

The method of determining the temperature 
was by calculating it from the following formula, 
and depends upon the principle that knowing the 
specific heat of any substance the temperature to 


| 


which it is subjected may be determined. 
By taking some metal of known weight, whose 
specific heat is also known, as, for instance, iron, 


and subjecting it for sufficient time to the heat of | 
the retort,'and then withdrawing it therefrom and | 


plunging it into a body of water, the weight of 
which is known, and carefully noting the temper- 
ature of the water before,and after immersion, we 
have all the values for unknown quantities neces- 
sary for solving the equation expressing the rela- 
tions already determined as existing between the 
temperature and specific heat of the iron, and the 
weights of water and iron, The equation used 
was the following— 


the temperature of the water is carefully watched 


| by a thermometer, and the readings taken at short | 
| intervals. The temperature will be found to rise | 
| rapidly for a time, and then it will begin to fall | 


| again. The highest reading is taken for the val- 
|ue of t, Having thus all the unknown quantities 
| the equation is solved, and the result of the test 
determined. 

The Table given elsewhere shows the result of 
| several experiments made by this method ; and, 
we believe, this is the first time that any table of 
this kind has been published in English. 


| 
} 
} 


The practical value of the table is one of com- 
parison, and, as was stated by Mr. Greenough at 
the time it was submitted at the Jast meeting of 


the New England Association of Gas Engineers, | 


it is sincerely to be hoped that other tests will be 
made by other engineers, using the same basis of 
calculation, for the purpose of comparing results. 
| The settings used by him are medium, being 


| furnished with valves. These pipes should have 

diameters suitable for the capacity of the gas- 
| holder, and they ought to be properly protected 
| against any accidents which might interrupt their 
| action. 

These conditions, simple as they appear, are 
attended with difficulties that give great interest 
to the diverse solutions they have received. 

Size of the Pipes.—The inlet conduits ought 
| to have sufficient area not to cause undue resist- 

ance to the passage of the gas, and so to diminish 
the available pressure. They ought also to be 
capable of being interchanged (i. e., the inlet- 
pipe used as an outlet, and vice versa), and each, 
therefore, ought to be of such size as to serve for 
| either purpose. And further, their diameters and 
forms should be such as to allow fully for the ob- 
| structions frequently caused by the deposit of 
naphthaline ; and it is desirable to provide means 
of access for extracting these deposits without 
suspending the action of the gasholder. 

For the fulfillment of these conditions it is de- 
sirable to give the pipes a diameter correspond- 
ing to a maximum velocity of 5 metres (16) fee 


| 
| 

| 

| 
| 
| 
| 
'] 
| 
| 
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niently large, they can be increased in number, | 
This rule has been followed for the holder No 18, 
at La Villette, with perfect satisfaction. 
Form of the Pipes.—Two systems are adopted | 
in this respect—1. Fixed pipes in the form of in- | 
yerted syphons, which descend to the level of the | 
bottom of the tank, pass underneath the walls, 
aud rise inside it to above the water level. 2. | 
Jointed pipes which rise above the ground. and | 
enter the bell by the crown. These pipes, which | 
have to follow the movements of the bell, must, 
of course, be jointed in three points of their | 
length. | 
Each of these systems must satisfy conditions 
' which it is desirable to examine. 
Fixed Pipes. ~The fixed arrangement consists | 
sof a vertical pipe outside, which descends in a 
well, where it is accessible ; then there is a hori- | 
zontal part, and finally a vertical branch contain- | 
ed in the tank, the two latter portions being inac- | 
The elbow at the bottom of the well is | 
the furthest point to which direct access can be | 
obtained, and it is necessary to ensure this access | 
by making the well perfectly tight against infil- | 
trations of water from the tank, or from the soil. 
The top end of the pipe, inside the bell, also | 
forms a means of access, but iis use is very re- 
stricted, unless the manhole over it is removed, | 
when the gasholder must, of course, be thrown | 
out of use. 

Two causes of obstruction in the pipes are to 

| be feared—namely, the infiltration of water by a 

| leaky joint, and the crystallization of naphthaline 
under the influence of cold. 

; To diminish the risk of the first, the horizontal 

| pipe ought to be formed ina single piece, so as 

j avoid a joint, which is inaccessible, and in all 
vases difficult to make. 

In order not to offer to the naphthaline a place 
of deposit where it may crystallize at rest, it is 
desirable not to have any sudden enlargement of 
section at the base of the vertical pipe inside the 
tank, An elbow, cast with a foundation-plate, 
which will spread the weight of the pipe over a 
large surface of masonry, satisfies this condition. 
The horizontal pipe, inclined as much as possible, 
and cast in one piece, connects the elbow with the 
base of the external vertical pipe in the well, and 
carries the condensed liquids there. 

It is customary to place at this latter point a 
large cast-iron piece, destined to receive the pro- 
ducts of condensation ; this is of little utility, 
and is very cumbrous, A T-piece, giving free 
access to the horizontal pipe, is certainly prefera- 
ble. In any case, a syphon and a pump ought to 
be attached to the pipe, the lower part of which, 
being always cold, condenses the last traces of 
moisture carried in the gas. 

The naphthaline, which the gas always con- 
tains, and the crystallization of which arises un- 
der influences at present very obscure (cooling or 
drying, for example), often produces in the pipes 
obstructions which much reduce the area, or even 
stop it entirely. These crystallizations, in flakes 
extremely thin, are easy to remove by copious 
washing with cold water. The water may be in- 
troduced by the interior pipe, either by uncover- 
ing the manhole over it, or by using a syphon, 
which gives access to the water without emptying 
the gasholder ; and by this means the naphtha- 
line may be driven to the bottom of the exterior 
vertical pipe, where it may be pumped out. The 


» cessible. 


ordinary syphon pump used for extracting the 
condensed liquid is not sufficient for this purpose ; 


recourse must be had to a more powerful pump, 
specially adapted to the purpose. Letestu’s pump 
is suitable, and preparations should be made for 


American Gas 


the first time in the construction of the gasholder | 


at Ivry, belonging then to Messrs. Pauwels and 
Du Bochet ; it was designed in order to overcome 
the difficulties attending the access to these gas- 
holders, the bottom of which was 25 metres be- 
low the surface, and drowned in water. Its ap- 
plication proved so satisfactory that it has since 
been applied to ordinary gasholders. 

The apparatus is formed of straight pipes of 
sheet iron, tolerably light, connected by joints in 
cast iron. Eaeh joint consists of a pipe at right 
angles to the direction of the main-pipe, the two 
extremities turning in stuffing boxes. The stuf- 
fing of these joints presents no difficulty during 


| the movement of the gasholder, and requires only 


ordinary care. Yarn (de Uctoupe) soaked in 


melted suet, or even in oil, suffices to ensure the | 


tightness of the joint during the action of the 
bell. 


Naphthaline has not yet appeared in these | 


pipes, although they have been in action more 
than thirty years at Ivry, and a long time else- 
where. 

Gasholder No. 13, at La Villette, offers a very 
interesting example of the application of the sys- 
tem, as it has dispensed with the construction 
of four wells, which would have been much more 
costly. 

(On a late visit to the Paris Gas-Works, I had 
an opportunity of seeing these articulated pipes 
at work on several gasholders to which they are 
attached. They appear to act very well; they 
are said to give no trouble, auc to require only 
moderate attention to keep them in order. The 
authorities are so convinced of their advantages 
that they are now applying them to all new gas- 
holders erected,—Trans, | 

VI.—GuIpEs. 

The stability of the bell of a gasholder consti- 
tutes a problem as difficult to realize as it is im- 
portant to resolve. 

The center of gravity of the bell is much above 
its center of figure; it is in a state of instable 
equilibrium, and it tends to topple over as soon 
as the two centers 
same vertical line. 

The equilibrium during the rise and fall is not 
the only condition to be satisfied in order to en- 
sure the stability; the apparatus ought to resist 
to the most perfect extent the disturbing action 
of all external causes—the wind, for example, 
which may exercise on the bell of a gasholder a 
very powerful force, against which it must be 
efficiently protected. This result may indeed be 
attained by the construction of a building sur- 
rounding the gasholder when its dimensions are 
small; but for the sizes required by large compa- 
nies this is impossible, and the stability must be 
ensured by other means, even against the most 
furious winds, 

It is not only the wind which menaces the sta- 
bility of gasholders ; there is another cause often 
more serious—namely, the accidental stoppage of 
one point of the bell; for if this takes place, the 
motion which tends to continue in the other parts 
may give rise to horizontal pressure of great mag- 
nitude. 


cease to be maintained in the 





Estimate of the Action of the Wind.—It is 
found, by special tahles, that the wind in great 
hurricanes may attain a velocity of 45°30 meters 
(150 feet) per second, and may exercise on a plane 
surface, which it strikes perpendicularly, a pres- 
sure of 277°87 kilogrammes per square metre (50 
lbs. per square foot. ) 

The cylindrical form of the bell of a gasholder 
has certainly the effect of diminishing this action 





its application whenever necessary. 


n a great degree, but writers do not give any di- 


per second, If this size renders them inconve- | Articulated Pipes.—This system was used for} rect measure of the reduction, at least so far as 


concerns the wind, 

For water, it is generally considered that the 
| pressure exerted by a current of water acting 
jagainst a right prism, preceded by a semi-cylin- 
| drical surface, is reduced in the proportion of 
11:10 to 0°57. The form of the back part of piers 
| has also been studied from the same point of 
| view ; and when this part is formed by two planes 
| inclined at 45°, 
| 11 per cent. The total force may, therefore, be 


it reduces the pressure further by 


| considered to be reduced in a eylinder to 0:46 of 
| what it is ona plane. 

If these data are applicable to aeriform fluids: 
| we should be justified in estimating that the force 
of the wind per square metre of the upwright sec- 


| tion of the bell of a gasholder would be reduced to 


O77 
ail 


‘87 kilogrammes x 0°46—127°82 

i. €.,°26 Ibs. per square foot. 
| [The author’s data are, no doubt, taken from 
| Smeaton’s well-known table. The editor had oc- 
| casion, a short time ago, to make inquiries with 
a view to determine what would be the greatest 
| pressure of wind likely to act sideways on an en- 
| gineering structure, and for this purpose he was 
favored by the Astronomer-Royal with some very 
| valuable data from the records of the Greenwich 
| Observatory. The result of the inquiry was that, 
}although the pressure of the wind does some- 
| times amount to 40 Ibs. per square foot, yet that 
'this is only upon very limited surfaces, and for 
very limited times, Over a large surface a much 
pened moderate estimate will suffice. 
| As to the reduction for the shape, Professor 
Rankine estimates the effective pressure against a 


rounded surface, like a circular chimney, at half 
what it would be agaiust a flat surface of equal 
sectional area. 

[No doubt, therefore, the rule in the text is on 
the safe side.—TRANS, | 


Distribution of the Pre S8sure On the Rolle rs. 
—The total pressure of the wind will be distribu- 
ted ou four rollers—two in the tank, and two act- 
ing on the guides. Hence, if D be the diameter 
and H the height of the bell, in feet (supposed 
all above the tank), the horizontal foree with 
which each roller will be pressed against the 
guide will be 





26 DH 
_ — in pounds, 


4 


[The author goes on with a mathematical inves- 
tigation of the strength of the column-guides and 
framing to resist the pressures which may come 
upon them. He takes several cases ; first, a sys- 
tem of guides formed of four columns, with ac- 
cessory bracing; next, a similar system of six 
columns ; and then a system of eight or more ; 
after which he shows an application of the caleu- 
lations to one of the gasholders at La Villette. 
The calculations are complicated and elaborate 
and their general applicability appears to me 
doubtful. There is such great variety in the 
construction of gasholder guides and framing, as 
designed by different engineers for different cir- 
cumstances, that no general formule could be 
universally applicable ; each case must be studied 
according to its own design, and for this purpose 
the ordinary principles of mechanics, as applied 
to the strength of structures in iron, will serve. 
If itis desired to follow out the mode of investi- 
gation adopted by the author, the orginal can be 
referred to.—TRANS. | 


VII, 
SCAFFOLDING FOR THE CONSTRUCTION AND 
SUPPORT OF THE BELL. 


The framing of carpentry serves several pur- 
poses. It was used during the construction of 
the cylinder of the bell ; it was necessary for the 
construction of the crown, and it will serve dur- 
ing the use of the gasholder as a support to the 
crown, to prevent its deformation at any time 
when the pressure is removed, 
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and «(limensions of this part of the work. 

The first necessity is that the external parts of 
the framing should approach so near to the cylin- 
drical sides of the bell, that the workmen may be 
supported by them in fixing the sheets [his 
may be done easily by means of suspended plat- 
forms, the chains of which are shortened in pro- 
portion as the work rises higher. 

The second condition requires that all the hor- 
izontal surface of the tank shall be provided with 
vertical piles equally distributed, offering a suf- 
ficient number of points to support the weight of 
the floor of planking and of the crown of the gas- 
holder. The planking destined to support the 
workmen ought to be stronger than is usually 
thought necessary. It happens that during the 
construction the spherical plaiting of the crown 
requires to be stretched; the workmen, to do 
this, raise the plaiting by means of the stays rest- 
ing on the planking, and which exert considera- 
ble pressure thereon. 

To fulfil the third condition, the part of the 
scaffolding which will serve to form supports, 
uniformily distributed, should be left permanent- 
ly standing. Lhe vertica) piles, which have been 
laid out in concentric circles, are connected at the 
top by timber rings, which approach as nearly as 
possible to the surface of plates, and offs under 
it a series of concentric rings, which will support 
the weight of the iron as soon as it falls a few cen- 
timetres. 

Considering what has been said as to the pos- 


sibility of co-structing the gashoider exactly ac- | 


cording to the prescribed dimension, it will be 
understood that the heights of the various rings 
of this permanent scaffolding might be fixed in 
advance, 
ber rings till the work arrives at them, when their 
proper height can be exactly fixed. 

Further, the upper part of this carpentry fram- 
ing should be composed of *two distinct parts-— 


one formed of straight pieces crowning the piles, | 


and situated at such a distance from the plates as 
not to interfere with the execution of the rivet- 
ting; the other parts, formed of pieces cut into a 
circular form, constitute the packing pieces, which 


fill the space left between the straight pieces and | 


the crown plaiting. These latter pieces add noth- 
ing to the strength of the framing, and are only 
attached thereto by lateral iron fastenings. i 

After the iron plaiting is all finished, the stays 


which supported the crown a.d kept it in 2 spher- | 


ical shape are removed, and the plaiting is allow- 
ed to rest on the rings of the timber framing ; 


then the floor of planking is removed, proceeding | 


from the circumference to the center, the timber 
pieces being drawn out through an opening left 
in the center of the crown. This opening is then 
closed up, and the tank may be filled.—Journal 
of Gas Lighting. 





PUBLIC LAMPS IN NEW YORK CITY 


oe 

At the adjourned meeting of the Gas Commis- 
sioners, held at the City Hall, March 5th, 1877, 
bids were opened for lighting the public lamps in 








this city, for nine months, from April Ist. The |! 
following were the prices bid. 
te Se 
Compal y. im a> Be Pes 
5 ae nord 
= a Sia & 
oan 8&2 §°\t= 
SiS ia ie 
a — _— Z 
Manhattan.....|/812 40 1 501 503 503 50) 10) 10 
Metropolitan... 21.00 2 2 3 3 8 8 
New York..... 12.40 501503 503 50 10. 10 
Harlem.......... 24.75 i3 3 4 4 10 10 
eee 22.25 1 501 503 503 50 10! 10 


The New York and New Jersey Globe Gaslight 
Company ; 2,000 lamps at $20 per lamp. 





SULPHUR AND AMMONIA IN ILLU- 
MINATING GAS. 





Through the kindness of Prof. Silliman and 
Mr. H. E. Sadler, we have been furnished a cor- 
rected copy of their paper on the determination 
of Sulphur and Ammonia in Gas, to which we 
call the especial attention of our readers, 


But it is better to leave the upper tim. | 


ing of the New England Association of 
Gas Engineers. 
(Concluded from page 85.) 
— 


In regard to our system of conducting business I 
might say a few words; and then you, gentlemen, 
can judge for yourselves whether there is anything 
worth copying. 

Our system of accounts is very simple, we have : 
register in which the name of every consumer is 
written, with the proper number against each one. 
When the index books come in the proper entry is 
made, and the former state of the meter is subtracted 
from the present index and the proper amount carried 
into the next column, and from this register the bills | 
are made. We keep no ledger accounts with our con- 
sumers, and, of course, the amount of labor is com- 
paratively small. 

We collect every month the largest portion of our | 


| 


bills, but we have a good many consumers whose bills | 
| 


we collect weekiy; as, for example, the theatres, the 
hotels, some billiard rooms, some boarding houses, 
ete., etc. I think it inexpedient to allow a gss bill to 
run more than one month, of course there are excep- 
bills 


tions but, generally, I would collect all gas 
monthly, or oftener. 

At the end of each month we have a statement of 
the month’s business, which we regard as of great 
value. Indeed, we could hardly keep house withont 
it. These monthly statements are so nearly accurate 
that at the end of any given six months, on taking ac- 
count of stock, and making an exact balance, the re- 
| sult will vary but little from the aggregate of the state- 

ments of the preceding six months, Having found 
the nett result of the business for the month we an- 
alyze the leading items, and ascertain the cost of a 
tbousand feet of gas placed in the holder, then, the 
| cost of the same distributed, and then, the total cost 
with the leakage added. The value of this system can 
| hardly be overestimated. With such an account be- 
| fore them, at every monthly meeting, the directors 
are able to understand the exaet condition of the 
| business, and if anything is going wrong they know 
it and can apply the remedy at once ; whereas, if the 
accounts are made up but once or twice per annum, 
there may have been heavy loss before it is detected. 
I must not omit to say as an officer, alias, an em- 
ployee, that the effect of the system I have mention- 
ed, upon those who do the company’s business, is 
The certainty of a monthly review of 


most salutary. 
| everything done ‘uring the preceding month has a 
| powerful tendency to keep every man on the gui vive 
It does us all good to watch us. 


and up to his work 
no man is injured by it, and thousands have been lost 
| for lack of it. I most sincerely hope every company 
represented here has this system of monthly state- 


ments. 

In making up the statement I have been talking 
about, we first ascertain the total amount of income 
| for the month; next, we find the quantity and value 

of material and labor used 1n gas making during the 
month, to this we add the total amount of miscellane- 
}ous expenses incurred for the month, and now we 
have the income on one side and the expenditure on 
| the other—deduet the latter from the former and we 
have the nett profit for the month ; but, in my judg- 
| ment, the account is not perfect until we have found 
|and deducted from the apparent nett income the to- 
tal of the interest upon capital invested, a proper per 
|cent. for risk, alias insurance, and, also, a proper | 
}amount for depreciation. When the total of these 
three items has been subtracted from the first round | 
nett profit we have remaining the true nett income | 
for the month. This is the system upon which we | 
make up our monthly statements ; and, in the same | 
way, we make up our semi-annual statement. The | 
only difference is that, in the latter case, we take ac- | 
count of property on hand and, therefore, the result | 
is declared certain, whereas, the monthly statement 
is liable to be inaccurate because it is, in some partic- 
| ulars, an estimate. 





| company shall sell gas. 


These three conditions determine the design| Address of Mr. Price at the August Meet-| In answer to a question, Mr. Price said, he was no; 


favorable to the accumulation of a large surplus, oy. 
dinarily. He thought the tendency of a large surplus 
was to induce carelessness, wastefulness, and extrayg. 
gance. Besices these evils a large surplus had som 
times been too tempting for the managers. and many 
men have fallen victims. 

In regard to danger from unfriendly legislation 
Mr. the Middle and Weste 
states, I presume you, 
in the Eastern states, are much less liable to this 


Price said: We, in 


are under constant menace. 
danger than we. In your section there is much more 
respect for vested rights, and much less trifling with 
In Ohio 
we have been threatened with atrocious legislation, 
Nearly, or quite, all the Middle and Western state; 
have reserved in their constitutions tbe right to amend 


charters, than in the section where I reside 


or repeal the charters of corporations. In my state 


the municipal code gives the common council of : 


| municipality the right to fix the price at which a gis 


At every session of the L 

gislature our gas companies are threatened with most 
injurious legialation. A year ago last winter a bill 
was pressed with prodigious ferocity, providing for 
the appointment of a commission, by the governor, 
which should visit every gas company in the Stat 

beginning with the largest, demand its books and pa. 
pers, the use of fire, room, and lights, where an ex. 
amination should be made, not only of the books an 
papers, but also of the officers, agents, and employees 
who should be compelled, under oath, to answer any 
and all questions touching the organization and busi- 
ness of the company. intended to be thor 

oughly inquisitorial, and had that bill become a lav 
the effect upon a gas property would have been very 
injurious if not destructive. Yet, such an infernal bill 
as I have very faintly described passed the Senate of 
Ohio, and came near passing the house. Had it been 
reached, and voted upon, in the house, I believe tt 
would have passed. There is no atrocity which 
Western legislative body muy not, at any time, perpe- 


It was 


trate against a gas company, such is the ignoranc 
and prejudice in regard to that interest. 

I fear some gas companies have so conducted their 
business that this prejudice is, to some extent, de- 
served ; but I do not believe that this is generally 
true. It is certainly true that it behooves every com- 
pany to so conduct its affairs as to avoid, as far as 
may be, this unreasoning prejudice. 





On the Volumetric Determination of Sul- 
phur and Ammonia in Illuminating Gas, 
with a Description of the Apparatus Em- 
ployed. 

[A paper read before the American Institute of Mining En- 

gineers at the Philadelphia meeting, October, 1876.) 
By H. E. SADLER and B. SILLIMAN, or New Ilaven, Conn. 


— 





INTRODUCTORY NOTE. 

The research here recorded was undertaken early in 
the present year, and has been prosecuted steadily 
for about eight months. While the work has been 
under my constant supervision and advice, the labor 
has all been performed by Mr. Sadler, to whom is 
chiefly due the development of the successive steps 
which have led to the final result. ‘The process is 
better than I dared to hope, and we are able to place 
at the command of chemists and engineers interested 
in the matter an apparatus of continuous and unin- 
terrcpted action, and methods of analysis by which 
the daily averages of the two variable and inconstant 
factors of illuminating gas, ammonia and sulphur, 
may be determined with all needful accuracy, even by 
those little skilled in chemical manipulation, and with 
very little loss of time. 

This research has been carried out in the laboratory 
of the New Haven Gas-Light Company. 

B, Smuman. 
October 17, 1876. 


INTRODUOTION. 
In making some determinations of the sulphur i 
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coal gas by the Letheby upparatus, the importance of 


— 


some simpler process was forcibly suggested by tho 
experience, skill, expense, and time required to ob- 
The chances of error were 
numerous. Insufficient washing of the apparatus, 
with the liability of breakage in daily handling, the 
care required in the concentration and in the expul- 
sion of the ammonia, the varying solubility of Barium 
sulphate in presence of indefinite quantities of ammo- 
nium nitrate and free acid, the tendency of that pre- 
cipitate to run through the filter, the opportunities 
for loss in the incineration and ignition, the expense 
of the analytical balance, with the delicacy of mani- 
pulation which it requires, and, above all, the time 
involved from four to eight hours after the gas is 
burned—all these seemed to place the Letheby test 
beyond the possible for the practical gas manager. 

To escape, without the sacrifice of accuracy, these 
numerous drawbacks was the end proposed. Tho re- 
sult attained is a simple process for the volumetric 
estimation of the sulphur, dispensing with the balance; 
and requiring but ten minutes for a determination. 
The apparatus at the same time affords the working 
engineer a continued and ready check upon all his 
purifying processes except the removal of the tar. 


igin trustworthy results. 
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NoTE.—The open beaker shown in the above cut, just un_ 
der the -letters ¢ and c, should be shown as a closed flask, 
This is important, as the evaporation from an open vessel 
would vitiate the determination of ammonia. 


DESCRIPTION OF THE APPARATUS. 

The apparatus represented in Figure 1 is of glass- 
except the governor }, the meter 7? with its connec: 
tions, and the burner with its case /, which. are of 
metal. d performs the office of ascrubber. It is an 


inverted calcium chloride or bubbling tube, of about | stituted, and proved very satisfactory. 


600 ¢. ems. capacity, with a third hole drilled for the 
admission of the stopper i, which carries a wire to 
support 
papers. 
glass and supplied with standardized acid from the 


ted with a stop-cock. 
tube c, extending 5cms, into the cylinder, and the 
acid escapes into a flask below by the tube e, which is 
The meter and burner are sub- 
The adapter 


bent to form a seal. 
stantially those used by the Referees. 
or eductor/is 50 to 60 ems. high, the diameter at 
the base about 7 ems., and the smallest internal diam- 
eter at least 14 cms. 





m has a diameter of 2 ems. with 


the drip from x. 7 is a strong tube 34 cms. in diam- 


in diameter. This tube serves as a condenser and 


alkali, dripping upon the marbles through the tube 
This measures 
At the 
beginning of an experiment it is filled by the three- 


and stop-cock 0, from the’ pipette p. 
100 c. ems. by halves, and is 60 cms. long. 


way pipe g from the bottle ¢, by openipg the pinch 
cock 7, 

The apparatus is most conveniently mounted against 
the wall; the meter and boitles standing upon shelves, 
and the burner and flasks upon swinging brackets, 
The remaining parts are then secured by clamps driven 
or screwed into the wall. 


MODE OF MANIPULATION. 


Solutions of caustic soda or potash and an acid, 
sulphuric or oxalic, tre provided of such strength that 
1c.c hasa saturating power exactly equal to 1.10 
grain of sulphur in the form of sulphurous or sulphu- 
ric acid.t The containing bottles and the pipette be- 
ing filled, the gas is lighted and regulated by the gov- 
ernor, as near as may be to the rate of ten feet in 
twenty-four hours. The stop cocks in o and w are 
then opened so that 10 c.cms. will pass each for one 
foot of gas burned.{ After half an hour or an hour, 
when the apparatus has attained its normal working, 
a clean flask is placed under each drip, while the me- 
ter and the quantity of alkali solution in the pipette 
are accurately noted. 

When, thereafter, 10 feet have passed the meter, 
which will be in about twenty-four hours, the quantity 
| of alkail which has flowed from the pipette is deter- 
| mined and the flasks are removed, others being sub- 
stituted if a test is desired for the following day. 

The free and carburetted alkali present in the drip 
|is then to be saturated with the standard acid, 
but since with litmus and even with cochineal|| the 
carbon dioxide obscures the point of neutralization, it 
|is best to adda quantity of acid equal to the total 
alkali used, and, after removing the carbon dioxide 
obscures the point of neutralization, it is best to add 
| a quantity of acid equal to the total alkali used, and, 
| after removing the carbon dioxide by boiling the liquid 
| for a brief interval, to titrate back with the standard 
alkali. The number of c,cms. so used expresses the 
number of grains of sulphur in 100 feet of gas. 





} 
| 
| 
} 
| 











For 


* First report of the Gas Referees upon the sulphur ques- 
tion, July 75, 1870. Reported in London “ Journal of Gas- 

| Lighting,” August 16. 1870. 
t The standard solutions can be purchased of chemical 
, dealers, and no balance will then be needed. They may con- 
veniently be made of ten times the strength indicated, and 
portions withdrawn and diluted to this strength as required, 
¢ Great difficulty was experienced in securing an uninter- 
rupted and uniform flow of the solutions. The purest distil- 
| led water seemed tocarry down impurities sufficient to choke 
| the capillary opening of the stop-cocks, which at the proper 
| rate pass but four drops per minute. Filters of Swedish pa- 
per, of cotton batting, of fine linen cloth, and of sand, were 
tried in vain. The simple devise of passing the solution 
through the stop-cocks in ascending, instead of descending 
currents, which placed the force of gravity in opposition to, 
instead of in aecord with the slow suction of the streams, af- 


ammonia, acid, and hydrogen sulphide test | 
The larger cylinder is filled with broken | 


bottle «, by means of the syphon tune g; which is fit- | 
The gas is admitted by the | 


an opening drawn out at the bottom for the escape of | 
eter by 80 cms. long, filled with glass marbles, 14 cms. | 


| also to break up the ascending current from the bur- | 
ner and bring it into intimate contact with a standard | 


the alkali received in the drip being just saturated by 
the standard acid, the free acid there will be the quan- 
Now, since 1 c.cm. of the 


tity caught from the gas. 
alkali finally added is saturated by one-tenth grain 
|of sulphur, one-tenth of the c.cms. added indicates 
the number of grains caught from the 10 feet burned, 
and ten times this, the quantity of sulphur m one 
hundred feet. 

The acid solution used in the scrubber is also mea- 
sured and the acid remaining free determined by the 
standard alkali. The difference expresses, as in the 
case of the sulphur test, the number of grains of sul- 
phur which cin be neutralized by the ammonia in 100 
feet of gas. Since one grain of sulphur neutralizes 
1 1-10th grains of ammonia, if the number of ¢.ems. 
of acid neutralized by the ammonia be increased by 
1-10th, the sum will express the grains of ammonia in 
100 feet. ‘This may ve accomplished mechanically by 
having the ammonia measuring-glasses graduated so 
that 17 divisions shall be equal to 16 c,cms. 

The conditions indicated are the most convenient 
for continuous daily determinations. They are not 
essential to successful working. On the contrary, 
two feet of gas are sufficient to give reasonably accu- 
rate results, and the apparatus has not proved une- 
qual to a rate of one foot per hour. Moreover, much 
less acid, run through the serubber, would be usually 
sufficient. The quantity cf ammonia to be arrested 
during the period of these experiments was abnor- 
mally large, pending a rearrangement of the scrubbers 
at the works. 


EFFICIENCY OF THE APPARATUS, 


The following results were obtained from an appar- 
atus which differed from that figured only in that the 
eductor / and the condensing tube 2 were each one- 
third shorter than described. It was worked first in 
comparison with the Letheby test, taking the gas 
from the same supplv pipe, and burning it during the 
same interval, at nearly the same rate, about two- 
thirds of a foot per hour. From two to four feet, ac- 
cording to convenience, were taken for each experi- 
ment.§ The Letheby was supplied with about 100 
c,ems. concentrated liquor ammonia. However, this 
rule was not invariable, and, with three or four of the 
experiments which cannot now be specified, a weaker 
solution was used. Nv result, however, is reported, 
or was worked out, in which at the end of the burn- 
ing an exposure of three seconds of the escape failed 
to turn tumeric paper deep brown. ‘The condensa- 
tion and washings were evaporated on the water bath 
to about one-half, acidified with bromine, heated to 
expel any great excess, precipitated while boiling with 
barium chloride, allowed tu settle, the supernatent 
liquid, and finally the powder, decanted on to a filter, 
washed with hot water so long as the washings showed 
the presence of barium, dried, ignited and weighed, 
the filtrate being always tested for sulphuric acid. 

The other apparatus was supplied with from nine 
to twelve c.cms. of the standard soda solution for 
each foot burned. The gas was taken direct from the 
governor to the meter, without the interposition of 
the ammonia test, ard the drip having been slightly 
acidified with hydrochloric acid, and further, with 
bromium water, was boiled, and the combined sul- 
phates precipitated hot with barium chloride, and 
treated thereafter as in the Letheby determinations. 

The following table gives the results ; 


Taare A. 





| Sulph. Canght! Excess over] 
Sulph. Caught) by Letheby. Letheby. 


| 





Date. | Graina per | Grains per | Grains per 
| 100 feet. 100 feet. | 100 feet. 
qu eens | eee G9 ee - EE ee _—— 
May 15...) 18°64 = | 12°44 6°20 
- 16...| 19°62 | 13°70 5°92 
sume ¥ Cr 18°54 | 14°01 4°53 
ai * 19°33 12°38 6°95 
eee 18°15 12°11 6°04 
* “Ses, 17°64 11°64 6°00 
~ cis 16°58 | 13°04 3°54 
ae 14°25 | 10°21 t-04 
Oe haa 18°43 10°47 8°43 
Total... 161°65 110.00 51°65 





Average gain over Letheby, 46°95 per cent. 





forded instant and complete relief. 

Hematoxylin was first chosen as an indicator, both be- 
cause it is the most sensitive to minute quantities of free 
acid andalkali, and because the change of coler, yeliow to 
port wine, is the most conspicuous. But in this solution the | 
reaction was very unsatisfactory. The color changed grad- 
ually from yellow to reddish-brown, The absence of metallic 
salts, at least of the heavy metals, was well demonstrated 


and there seemed ne explanation of the phenomenon, except = 
w 


that the coloring matter was oxidized by the nitrous acid 


§ It may be remarked that in the Letheby test, as described 
in Sugg’s ‘‘Gas Manipulations,” the gas is burned in an at- 
mosphere strongly ammoniacal. The products of combus- 
tion are carried into a large glass cylinder, where the result- 


| ing ammonium sulphite and sulphate fall with the condens- 
ing vapor of water, passing into solution. The sulphur is 


tren converted into the form of barium sulphate, and weigh- 
In the apparatus used, a second condensing cylinder 
added, and a triai with a further addition of ten feet of 


present and rapidly destroyed. Cochineal was therefore sub- | tubing, as a condenser, showed that less than one-half of 1 


| per cent. of the liquid escaped, 
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The only means at hand for comparing the new ap- 
paratus with the referees is through the Letheby. In 
their description of their test, before referred to, a 
table is given in which the following determinations 
only are strictly comparative : 


Tanz B. 


Referees. Excess. 


Letheby. 


Grs. Sulphur 
per 100 feet. 


Grs, Sulphur 
per 100 feet. 


Grs. Sulphur 
per 100 feet. 





Q-.9 
ome?) 





b, & 5°] 8° 
35°5 24°4 11°10 
32°6 99°9 | 10°4 
31°8 | 20'S 8°00 
29°2 3°9 5°3 
29°6 24°9 4°7 
31°17 4°99 6.27 
31°4 25° 6°0 
32°27 | 25° 6°47 
32°8 | 25° 7°56 
31°6 24°35 6°28 
32°96 23°96 | 9- 
34°41 23°35 11°06 
35°0 21°86 | 13°14 
34°73 24°92 | 9°81! 
34°98 j 25°82 | 9°16 
34°8 } 25°24 | 8°56 
35°5 | 95°4 10°1 
36° 26 | 25°12 11°14 
27°4 184 9.0 
9R- 19°2 &°S 
27°7 23°3 4°4 
26°6 20°6 6°0 
28°03 20°4 7°63 
379° 85 Te Oris: 107°68 


Aversge gain over Letheby, 34°2 per cent. 


And in the place cite’, Dr. Odling reports the fol- 
lowing comparative workings: 





TaBLe C. 
Referees. Letheby. Excess. 
Grs. Sulphur Grs. Sulphur Grs. Sulphur 





per 100 feet. per 100 feet. per 100 feet. 
26°41 91°04 5°37 
25°60 19°39 (3°28 
21°33 19°76 1°57 
21°04 17°48 8°56 
77°60 16°78 
94°38 


Average gain over Letheby, 2i°6 per cent. 


A comparison of these workings seems to indicate 
that in efficiency this apparatus does not differ mate- 
rially from that of the referees ; for while the percent- 
age of gain over Letheby’s is considerably larger, it 
will be noticed that the quantity of sulphur to be 
caught was less, and the actual number of grains 
caught in excess of the Letheby is in favor of the 
referees’ test. Perhaps no apparatus arrests abso- 
Iutely all of the sulphur, and the real usefulness of 
sulphur tests consists in indicating the relative am- 
ounts of sulphur in the gas from day to day. A con 
sideration of these tables forces upon one a convic- 
ticn of the entire worthlessness of the Letheby test 
for even this purpose, a defect which the experience 
and carefulness of Dr. Odlimg himself has not over- 
come. 

A third sulphur test is that of Mr. Y. J. Evans, who 
drew the products of combustion through an alkaline 
solution contained in Woulfe bottles. It is to be re- 
gretted, in this connection, that no figure: could be 
obtained showing the result of his workings and af 
fording a comparison of the new test with his, and 

that no opportunity has been offered to compare its 


Frankfort, Maine : 


ite. 
roadway is mostly granite. all the remainder of the 


The backing above high water and below the 


work being granite. 

The anchorages were built entirely of limestone, 
with the exception of the corners, the front arches 
and the cornice. There were also about 650 cubic 
yards of heavy granite blocks in each anchorage, 
placed immediately over the anchor-plates, in order to | 
secure a good hold upon the masonry above. 

The limestone used has come from Kingston, Essex, 
Wilisboro Point, and Isle de la Motte, on Lake Cham- 
plain, and a small quantity from Canajoharie—all in 
New York. The granite of the towers has come from 
Deer Island, Fox Island, Mount Dessert, Blue Hill, 
Frankfort, Spruce Head, Green’s Landing, end Cape 
Ann—all in Maine; that for the anchorages came 
from Stoney Creek, Conn. ; Westerly, Rhode Island ; 
ani Charlotteburg, New Jersey. 


The gravel used in concrete was beach gravel from 
various points on the north shore of Long Island. It | 
contained a little sand, but was entirely free from 
dirt. The sand at first used was from Red Bank, off 
Staten Island; bnt the excavation for the Brooklyn 
anchorage furnished an abundant supply for all sub- 
sequent work. The cement used has been of the va- 
rious brands known as Rosendale, no lime having 
been used at any time. This being a slow setting ce- 
ment, there isa great advantage in using it where 
heavy blocks of stone are to be set and adjusted. 

The ordinary proportions of sand, etc., used, have 


been by bulk—for mortar, one part cement and two 
sand; for concrete, one part cement, two parts sand, 
and four parts gravel: around the anchor bars and at 
some other points, the proportions were, one, two, 
and three. No grouting has been permitted, except 
in rare cases where no other method was practicable ; 
the general rule being, that all joints must be wide 
enough, at least for mortar; free use being made of | 
‘swords ” and rammers, so as to insure perfect filling 
of joints. 


In making up joints in the backing (wherever the 
spaces were wide enough to admit them) broken 
stones of irregular sizes from a cubic foot down, were 
rammed into the concrete, until the spaces would re- 
ceive no more. Great care was always taken to keep 
the work clean and to wet the faces of the stone. The | 
face joints were dug ont to a depth of one and a half 
inches and pointed with pure cement mortar ; a bead | 
finish of about a quarter inch projection being put on 
with a tool. The pointing has never cracked, except | 
when done too late in the season, or where the mor- | 
tar was allowed to take its first set before using ; 





re 
tempered mortar is sure to crack. 


whenever necessary, the work has been carried on in 
freezing weather, and no bad results have been ob- 
served. ‘The tops of the various pieces of work were 
always gone over carefully in the spring. The con- 
crete which had been put in late would usually be 
found disintegrated to a depth of one to four inches ; 
but below this it always was perfectly sound. The 
rule seemed to be that it was unsound only so far aa 
t was exposed alternately to freezing and thawing, 
and wherever it had taken a set before freezirg, and 
not been thawed out for some time, it was sound 


zontal, for all the work done up to fall of 1875,* was 
as follows : 





simplicity or accuracy with the test devised by Mr. 
Vernon Harcourt, and described atthe last meeting 
of the British Association of Gas Manegers. 


(To be continued.) 





Notes on the Masonry of the East River broken stone ; it is probable that the per centage is | 


Bridge. 
{A Paper by Francis Collingwood, C, E., Member of the So 
Presented November ist, 1876. 
———< a —_—_—_ 


ciety. 


Continued from page 89. 





Total masonry laid...............+... 120,235 cub. yards. 
stone used in masonry...... 100,015 - 


| Excess of masonry over stone...... 20,220“ 
as i #2 in per centage 
Ch RUOUE DG. 00 sso0sicsey sens 16.8 


The excess is made up of mortar, concrete, and 


about 20 for the anchorages and 15 for the towers; 
| but the figures may be modified by the work of the 
past summer. 


| 8th. {Turust or ArcHes.—Before construction, a | 
| careful analysis was made of the thrust, line of pres- 

7th- Mareriats usEp in Masonry.—The masonry of | sure, &c., in the arches under the various conditions 
the towers below water is mostly of liméstone, except 
the facing of the upper two courses, which is of gran- 


* Time has not permitted a revision for work done up te 
end of the present season, 





| of load to which they would be subjected. 
| ed that the center line of pressures, resulting fro, 


The total quantity of joints, both vertical and hori- | 


This shx ¥: 


the pier only, intersected the bases of the outer shafts 
at the roadway, at about one third of their thicknes 


| from the outer faces; and that with the bridge com 
| pleted, the intersection at this plane was close to the 


vertical lines through the center of gravity of th 
shafts. 

The deflection of the center span of the cables js 
about 128 feet. and of the land spans about 137 fee; 
and the resultant of pressures from the cable falls jp 
each pier slightly towards the river side of the center 
line. 

9th. IRONS INSERTED IN THE Masonry—To proviie 
against possible changes of form, or accident during 
construction of the arches, the following precaution 
were taken : 

At the top of the third vousoirs, 4 heavy irons wer: 


| anchored into the masonry on each side of each arch, 


to which 3 inch-round iron rods spanning the arches 
were attached. Exch rod was provided with a tur. 
buckle for tightening. Aside from serving to stiffe 
the arches, these rods served a very convenient pur. 
pose, as supports for scaffolds, while removing th: 
centers and pointing the joints. 

Permanent strengthening bars were inserted in both 
the first and second courses over the arches; ther 
being in all 6 bars, 5 x 14 inches, over each arch, an. 


| chored well into the shafts on either side. 


Experience has shown the necessity of another pre. 
caution to obviate the evil effects of the unequal dis. 
tribution of pressure over the base of the masonry 
By simple inspection it will be seen that the pressur 
per square foot at the base of the connecting walls i: 
less than half of that at the base of the shafts.* Henc: 
there would be a tendency towards less compression 
and settlement under the connecting walls, and a cor 
sequent bulging upward at the roadway, causing ver- 
tical cracks in the connecting walls. This actually 
occurred to a limited extent in the Cincinnati bridge 
To obviate this tendency, bars were inserted in to; 
of the fourth, fifth and sixth courses below the road: 
way. in all 16 bars, 5 x 1} inches, long enough to an. 
chor into the shafts. In addition, the stones of the 
connecting wall for several courses were clamped to 
gether by 14 inch-round iron clamps. 

Three sets of 2 x 10 inch-steel bars were inserted at 
each side of the pier, at the roadway, to serve as 4t- 
tachments for the under floor storm cables. 

A set of flat iron bars were inserted at 20 feet be. 
low the roadway, as attaching points for holding dow 
stays. 


20 bars, 5 x 14 inches, reaching entirely across th 


In this connection it may seem proper to state that tower, were inserted in the top of the seccnd cours 
| below the saddle plates ; and in the course below this 


| 16 other bars, 5x14 inches. The ends of these bars 


|serve as attaching points for a portion of the long 
| stays to the river and land spans of the roadway. 

| Small irons were inserted at frequent intervals t’ 
| serve as attaching points for scaffolding, stairway, &c 
On each pier, on specially prepared beds, 4 saddk 
| plates, each 8 x 16 feet, and weighing 11 tons each. 

| All irons were thoroughly galvanized before inser- 
|tion. The saddles and plates were thoroughly coated 
| with boiled linseed oil. 


| 10th, Hisrory—The contract for the Brooklyn cais- 
| son was let October 25th, 1869, and work began upon 
jt soon afterward. With the exception of surveys and 
| office work, this was the first work done upon the 
| bridge. 
| The diversity of standards and other inaccuracies, 
| rendered it necessary to make a complete suivey of 
the various streets, lots an@ buildings, on the line of 
| the work; and it mey be of interest to state thats 
line 6,000 feet long, and 300 to 500 feet wide, requit- 
ed four months’ time for the completion ot the survey. 
The first ground was broken on the site of the 
Brooklyn pier, January 2nd, 1870. 
| The Brooklyn caisson was launched March 19th, 


| 


. By this is meant, the pressure at top of the timber or bas 


| of the masonry, from the connecting walls themselves, inde 
pendeni of what may be distributed from the snafts, 
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March 16, 1877. 
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15th, 1870; the interim between launching and stone 
setting being occupied, by putting on ten courses of 
timber, and various prepartory work. Work on the | 
masonry stopped at an ultimate height of 6 inches | 
above tide, December 10th, 1870.* By March 11th, | 
1871, the chambers of the caisson were filled with | 


| 


concrete, being at the average rate of about 50 yards | 
| 


per day 
It is worth while to note here that the balance of | 
pressure against the caisson while lowering, 
cidedly towards the river; and this resulted in a move- | 
ment outward of the whole mass, of nearly two feet, 
during the descent. As this had been anticipated, 
and the base of the masonry made abundantly large, | 
the position was readily corsected at the high-water 


surface. 

March 11th, 1871, the laying of the masonry was | 
agaiu begun; closing December 29th, at 43 feet below | 
the roadway, and 77 feet aLove tide. April 17th, 1872, | 
work was again resumed: closing November 23rd, at | 
24 feet above the roadway, and 144 feet above tide. | 
March 20th, 1873, the work was again begun, stop- 
ping October 30th, at the eighth arch course or 219 
eet above tide. June 22nd, 1874, work was begun 
again, and closed December Sth, at 267 feet above 
tide, or 4$ feet below ridge of roof. Early in the 
Spring of 1875, the saddle plates were set, and the 
saddles hoisted. All of the remaining stones were 
set but 78, which had to be omitted until the cables 
are made. 

The total time occupied from the time of letting 
the first contract was five years and seven months. 
Reckoning from the bottom of foundation ; therefore 
the average height built per year, was 57 feet. This 
progress would have been considerably more rapid, 
had there been no delays from causes beyoud the con- 
trol of the engineering department. 

The contract for the New York caisson was let Sep- 
tember 6th, 1870; and it was launched May 8th, fol- 
lowing. September 11th, 1871, it was put in place; 
the 17 extra courses of timber (and concrete spaces) 
were completed between time of launching and Octo- 
ber 31st, on which day the first stone was laid. 

Stone laying, with the exception of a few very cold 
days, was continued all winter. This was necessary, 
in order to give sufficient weight to sink the caisson 
as the excavation proceeded. May 16th, 1872, the 
caisson reached its final resting place, and filling in 
began; the masonry being at this date about 2 feet 
above tide. The chambers were all filled by July 
22nd. Although this time is shorter than that occu- 
pied in Brooklyn, the spaces to be filled were propor- 
tionally less. The masonry was stopped December 
7th, 1872, at 60 feet above tide; begun again April 
Ist, 1873, and stopped November 22nd, at 6 feet above 
roadway, Or 126 feet above tide; begun again June 
22nd, 1874, and stopped December 12th, at 200 feet 
above tide: begun again April 29th, 1875, and stop- 
ped November 27th, at 243 feet above tide; begun 
again April 10th, 1876, and was finished, so far as 
possible, until after cable making, by the middie of 
July, or altogether in about five years and ten months. 

Delays have attended this structure the same as the 
other. The final results show, that under all ordinary 
circumstances, about five years must be allowed for 
the erection of such a structure. 

[To be continued.] 


was de- | 





* The caisson did not reach its lowest point until Decem, 
ber 22nd, 1870. 





The Manufacture of Coal Illuminating 
Gas.* 
By Aurrep P. TravutweIn, M. E. 
Continued from page 85. 


_ a: 


PURIFIER HOUSE. 





But little requires to be said in connection with the 
purifier house itself. It will be 60 feet in length and 
54 feet in width, in order to afford accommodation 
for the four purifying boxes which are placed so as to 
form a square, the center seal being located between 
them; it will also include a suitable lime store and 
preparing floor. The purifying room will be provided 
with ample wooden ventilators, by means of which 
the obnoxious emanations arising when the fouled | 
purifying boxes are cleaned, are readily carried off) 





*A Graduating Thesis at the Stevens Institute of Tech 
nology. 


put in place May 2nd, and the first stone set, June! it will be lighted by means of a number of lamps 


placed in covered recesses in the walls of the house. 


We have now examined and discussed at some 
length the several operations constituting, as classed 
in the outset, the manufacture of coal illuminating 
gas; though far from being complete our remarks 
upon this subject should induce the conviction that 
the gas, prepared as here described, is now practically 


in a state of purity and is well suited in every respect | 


to the ordinary purposes for which it is intended. 
In order, however, to be perfectly sure that such is 


| the case it is customary in all well-managed works to | The 
| determine from time to time in the course of the day | 


the illuminating power of the gas by means of a jet 
photometer which is a ready means of accomplishing 
this end; in many of our larger gas works the amount 
of impurity in the gas is daily and frequently deter- 
mined, approximately at least, and any failure of the 


purifying plant to perform its prescribed duties is | 


thereby immediately detected while it may then be 
remedied before its consequences assume serious pro- 
portions. We have, it is true. described the several 
processes which gas manufacture ‘proper involves; 
there are, however, still other operations, intimately 
connected with our subject, which have not yet been 
touched upon, but which would now require our at- 
tention: we refer here tothe operations of storing the 
gas and of distributing it for consumption. 

Resuming our description, then, the gas after leay- 
ing the purifying plant will next be passed through 
the so-called 


STATION METER. 


This may very justly be regarded asa most indis- 
pensable piece of apparatus in every well regulated 
gas works ; its object, as indicated by its name, con- 
sists in measuring and recording the quantity of gas 
made at the works, thereby enabling the manager to 
see at a glance not only whether the works which is 
entrusted to his care is in regular working order, but 
also, by comparison with the quantity of gas actually 
xold and otherwise accounted for, to judge of his loss 
by leakage, shrinkage, etc. The great value of the 
station meter is now generally recognized and its use 
has now become almost universal; its manufacture 
occupies the attention of a number of firms, all of 
which have introduced certain small, though import- 
ant, improvements in the details of construction. 
These improvements originated in the fact that it is 
very essential that the meter shall register with great 
accuracy, and shall work freely and at a minimum of 
pressure ; a vast amount of ingenuity, therefore, has 
been bestowed upon it, and the result is the station 
meter in its preseut form, as nearly perfect in every 
respect as can reasonably be desired. Station meters 
are frequently subjected to a great deal of abuse in 
the circumstance that in very many cases the quantity 
of gas which they are compelled to pass, largely ex- 
ceeds their ordinary working capacity ; it is evident 
that under these conditions an accurate registration 
is entirely impossibie. This will readily be seen when 
we consider that, since the station meter belongs to 
the class known as wet meters—being, in fact, merely 
# consumers’ meter on a large scale—it is very liable 
to inaccuracy, when overworked, from the fact that, 
when the drum revolves too rapidly, the water level, 
which properly should be perfectly constant and quiet, 
is continually disturbed. 

In selecting the station meter for the projected 
works, regard was had to the above considerations: 
and the following, therefore, will be some of its lead- 


ing dimensions: Inside diameter of drum 8 feet, | 


length 8 feet ; approximate capacity of drum 400 cn- 
bic feet. Maximum quantity of gas to ve registered 
per hozr, about 21,000 cubic feet ; consequently, the 
number of revolutions of the dram per hour will not 
exceed 52, at which rate it will probably not cause any 
serions fluctuations in the water level. The shell will 
be cylindrical, will be of cast iron, and may be neatly 
ornamented without considerable additional expense. 


| The meter will be provided with the ‘‘ tell-tale” at- 


tachment, for registering graphically the production 


of gas during a given period of time; it will be fur- 
nished with pressure and overflow gauges, and will 
have its bye-pass. A thermometer should also be 
provided, so that the temperature of the gas upon en- 
tering the meter, may be observed; the temperature 
of the gas shonld uniformily be 60° Fahr. ; if it is not, 
'the necessary currections should be made, in order 
| that shrinkage in the volume of the gas, after leav- 
ing the works, may not be credited to leakage. After 
| having been measured in this manner, the gas next 


| enters the 

| HOLDERS. 

se serve the purpose not merely of affording 
storage for the surplus gas, made during that portion 
| of the day when the consumption is at a mihimum, 
| but also of exerting such a pressure upon the gas as 
| is necessary to drive it through the distributing mains, 
| and to deliver it at the consumers’ burners under a 
| suitable pressure. 

Gas bolders, as now constructed, are of two kinds: 
viz., single-lift and telescopic holders of usually two 
sections, the joint between the sections being formed 
by an hydraulic cup. 

As a rule, holders of comparatively small dimen- 
sions belong to the former class, while holders whose 
capacity exceeds 100,000—-125,000 cubic feet are gen- 
erally made telescopic; on the other hand, single-lift 
holders are occasionally constructed with capacities 
largely in excess of the maximum here given, but it 
must be conceded, for the following reasons, that in the 
majority of cases the telescopic holder is much to be 
preferred to that having but a single section. Taking 
the case of the latter, we observe that the depth of 
the holder tank must be fully equal to the height or 
lift of the holder, while in the case of the telescopit 
holder the depth of the tank need not exceed the life 
of the largest section; with the telescopic holder, 
therefore, greater economy is secured in the cost of 
excavation for the tank, while the expense for the 
iron work of the holder itself is not correspondingly 
increased. In some instances, too, a further point in 
favor of the telescopic holder lies in the fact that the 
locality at which the gas holder must be situated, is 
cf a kind which would offer special difficulties in con- 
structing the tanks; beds of natural and hard rock, 
for instance, are oscasionally found to underlie an 
otherwise valuable site. Under the circumstances, 
it is true, the depth of the holder tank might be 
diminished, and its diameter correspondingly increas- 
ed; sucha plan, on the other hand, is generally inad- 
missible, particularly when real estate is at all valuable. 

The telescopic differs from the single-lift holner, 
simply in the addition of the hydraulic cup for sealing 
the edges of the upper and lower section. The top 
and bottom of the cup is generally composed of chan- 
nel iron, and it is properly strengthened and stiffened 
with bead or half-round iron along its edges. In al] 
other respects, the details of construction of both tel- 
escopic and single-lift holdeas are precisely alike. 

The sides of the holder are composed of light sheet 
iron, which some engineers have claimed need not 
exceed No. 11 or No. 12, B. W. G. in thickness, no 
matter what the dimensions of the holder may be. 
They should, however, be strengthened by means of 
a number of vertical angle iron ribs, which them- 
selves are suitably trussed. The crown or top of the 
holder is attached to the sides by means of an angle 
iron curb; it usually has the form of a perfect seg 
ment of a sphere, having as short a radius as possible, 
in order that, though very light kinds of sheet iron 
are used, the roof may still be quite self-sustaining. 

We will stop here, and again classify gas holders 
under two distinct heads, viz.: trussed and non-truss- 
ed; or, in other words, according to whether or not 
the ton is supported by a series of internal roof truss- 
es. In tbe trussed holder, the roof frame consists of a 
| number of primary and secondary rafters radiating trom 
| the center to the crown, and attached to the angle iron 

carb; the former are supported by as many primary 
| or principal queen post trusses, radiating from a cen- 
tral king post, and by two sets of independent trusses 
on the principle of the king post; the rafters are of T 
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iron, the ties in the trusses of round iron, and the | 
struts of T iron. The main king post is usually a | 
hollow cylinder of boiler iron, of some length and di- 
ameter, and is attached to a heavy boiler iron plate | 
in the top of the crown ; the lower end is a cast iron, 
hollow frustum of a cone, around which two wrought | 
iron rings are shrunk for the purpose of strengthen- 
ing it, and for receiving the tension rods of the prin- 
cipal roof trusses. In addition to this, the roof frame | 
includes two or more concentric circles of angles or 
T iron purlins. 

It should be remarked, however, that the satel 
constituting the crown of the holder are not attached | 
to the roof frame proper, but are connected, as al- 
ready stated, with the sides by the angle iron cutb; 


they merely rest. upon the roof trussing when the 
holder is down, but rise from it, sometimes very ap- 
preciably, as soon as the gas enters the holder. This! 
observation has led many engineers, particularly in 
Great Britain, to attempt to construct holders without | 
any internal roof trusses whatever; their efforts in | 
this direction have met with considerable success, and | 
& number of non-trussed holders of large Heusen | 
have been constructed. In order to prevent the hol- 


| 
der from collapsing and ‘‘ grounding” when in its | 


lowest position it is of course necessary to support | 
the crown in some manner; this is done by providing 
a stationary wooden frame in the holder tank, and 
since this may be substantial, but at the same time 
plain and inexpensive, it is hardly necessary to say 
that a non-trussed holder thus constructed, is infinite- 
ly less expensive than a holder of the same dimen. 
sions, but provided, as ordinarily, with roof trussing, 
Among their advocates may already be included sev- 
eral eminent gas engineers, and their advantages are 
gradually being recognized. Several 
dents, however, are said to have 
chief objection which is being 
their liability to accident wh 


acci- 
occurred, and the 

urged against them, is 
en exposed to the pres- 
sure due to the combined influence of high winds and 
of snow, which, it has been stated on 


serious 


gooa authority, 
may, in our Northern states, reach, and at times even 
exceed 20 Ibs. per square foot. The largest holders of 
this kind, and, with a few exceptions, the only ones 


which have been constructed in the United States are | ‘ : . 
| gests, the mains, services, and house pipes choke up, | 


those of the Cincinnati and Laclede works. 


To be continued, 





Cause of the Motion of the Radometer. 
M. 


———— 


G. SALET. 

According to all the experiments made, the cause 
of movement in the various apparatus resembling the 
radiometer of Crookes is a difference in the tempera- 
ture of the surfaces of the discs. The theory of Tait 
appears the best. 
surfaces have actually two different temperatures, and 
which is plunged into a highly rarefied atmosphere. 
begins to move, the hottest surface recoiling. Whilst 
the difference cf temperature exists the movement 
continues. There is no occasion to bring forward the 
possible action of gases condensed on the surfaces. 
Wherever two thermometers, isolated in a vacuum, 
and constructed of two different substances, A and B, 
would indicate different tempe.atures, a radiometer 
disc composed of adjacent laminw, the one of the 


substance A and the otber of B, will begin to move | 


and the movement will show the direction and the de- 
gree of the difference of temperature. In the circle 
of lights the discrepancy between the indications of 
two thermometers, the one with its bulb blackened 
maintained itself for an indefinite time ; it is the same 
with the movement of the radiometer. Not content 
with repeating the experiment of Mr. Crookes and M. 
Fizeau, by placing the radiometer in the centre of a 
sphere of opal glass so as to equalise the light and 
avoid currents of air, the author has made an experi- 
ment which he considers absolutely demonstrative. 
He has fixed upon the mill of a radiometer the needle 
of a compass: the discs were composed of two lam. 


A disc, compound or simple, whose | 


American Gas Light Aournal. 


the influence of an adjacent flame the needle deviated 
to acertain angle, and variations in the lustre or in 
the distance of the flame were shown very distinctly 
by a corresponding change in the deviation. The 
source of light having remained constant for four 
days the needle kept its position invariable for the 
whole of the time. The action of condensed gases 
cannot be invoked here.—-Chemical News. 





Correspondence 





(Correspondents, in all cases, shouid sign their communi 
cations with their names and address in full—not for public- 
ation, unless desired, but as a guarantee of good faith.—Ep. 





Gas from Petroleum. 


SHELBYVILLE, Inp., Feb. 21, 1877. 
Mr. Editor: It would be a most presumptuous thing 
for me to assume the task of critisizing Mr. Price, but | 
in his address before the New England Association of 
Gas Engineeis, he makes some statements that do not 
accord with our short experience. 
Just here let me say that I have no interest what- | 
ever in any patent process, and that my knowledge of 
gas works is extremely limited, ard confined entirely 


to the experience of our own works. | 
Our little city was first lighted in April, 1874, since 
which time we have constantly supplied public lamps 
and private consumers. We make gas entirely from 
At first 
we used the gas pure in small burners, but the diffi- 
| culty in keeping the street lamps from blowing out | 
caused us to introduce larger burners, and we now | 
use ordinary 3-foot tips, using a7 asadiluent. In} 
the erection of our works the great mistake of small 
mains was made, and I think it probable that no other | 
works will equal us in that particular. 
| 43 miles of main, leaving the holder with 400 feet 4 
inches, reducing to 3 inches 2000 feet, then branch- 


crude petrcleum, not benzine or naphtha. 





ing off with 3 and 2 inch, largely the latter size, and | 
in two places supplying public lamps and consumers | 


at the end of six hundred feet of 1-inch pipe. 
Now, it does seem to me, that if, as Mr. Price sug. 


land this nasty, stinking substance which “ gets on 
| your jingers when you turn on the gas,” is such a 
| great trouble and the natural result of oil gas works, 
| we ought to be having some of the experience. But 
alas for his information, our mains, services and pipes 
are evidently as free and clear as they were when the 
gas was first turned on. 


We do occasionally get a 
spoonful or two of what I suppose is condensed gas, 
out of a meter or trap in a service (but never in a fix- 
| ture or past the meter), which does not smell as sweet 


gas man is supposed to get after these places, and his 
nostrils are used to the sweet perfumes of tar and 
such other delightful smelling products of coal or oil 
|as gas works produce. As for the destruction of me- 
ters I can only say that out of one hundred set before 


| the Ist of July, 1874, only six have needed repair, | 


| and every one has been in constant use. 
| tion, however, may be well taken, as ‘it will require a 
| longer time to demonstrate the truth o1 falsity of it, 


Mr. Price does not know of a town where oil is! 


used and the consumers are pleased with it. If he 


munity, who are so well pleased with the quality of 
gas we furnish them, that if any of them at any time 
visit any of the larger cities where coal is used it is 
sure to result in our gas getting many complimentary 
|remarks on their return home. As an evidence of 
this, at the end of three years, every one who ever 
burned gas in our town (except one) is burning now, 
and the exception says he would like to burn gas but 
coal oil is a little cheaper. 
Mr. Price speaks of the constant accumulation of 
soot—he does not say where, but I presume he means 


ine of burnt mica, one of them blackened. Under in the retorts. We have had our retorts choked up | of Brookline, has been appointed to that position. 


| our dealers that the commission 


We have abont | 


asthe “balm of a thousand flowers,” but only thc | 


This objec- | 
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| perfectly tight in less than half an hour, but it was 
simply a consequence of too high a heat, and has 


more business to occur than no water in a steam boile: 
Respectfully, 
AMATEUR. 





The Commission Business, 
Knoxviu.LE, TEeNN., Feb. 23, 1877. 

Mr. Editor; In regard to your remarks on commis- 
sions in the last issue of the Journal, [do not suppose 
that gas managers in this country are more honest 
than their English brethren. As far as my experience 
goes, I find we have not the temptation to resist as 
they seem to have, owing to the fact that our firms 
and dealers in gas works material do not resort to 
commission or bribing to sell their goods. In this 
respect they stand in bright contrast with their class 
in England. And I think this is a good opportunity 
to bear testimony to the high character of our dealers, 
and to assure them that the course they pursue is ap 
preciated by us. I simply wish to point out to you 
that it is owing to the high and honorable practice of 
business is not in 


| vogue amongst us, as it is in England, and that you 


might make mention of it, if you have occasion to 
refer to the subject again. Yours truly, 

JAMES SOMERVILLE, 
Sec. and Sup’t Knoxville Gas-Light Co. 





Tar as Fuel. 
PHILADELPHIA, March 9, 1877. 
Mr. Editor: I do think in the cause of Science that 
you ought not to permit the deductions of the paper 
signed ‘* J” to go out in your Journal without dis- 
sent. The whole 
heating power by the proper use of water” is worthy 
of the schocls in Alice’s wonder land, if there any in 


confoozelum about ‘‘ increase of 


that country. 

It will not pay to go over the computation. The 
| gist of the conditions are that at about 800% Fahr. un- 
der atmospheric pressure nearly, the disassociation of 
water will occur to such a degree that when in juxta 
position with a hydrocarbon, or carbon in some chem- 


ical condition or association—not 


isolated—a _rear- 


rangement of chemical combinations will occur. 

So far as the decomposing of the water is concern- 
ed, it will be accompanied by the expenditure of 
62,000 units of heat (English) for each pound of hy- 
drogen released, or 6,900 units of heat for each pound 
of water decomposed. In burning any hydrocarbon 

to its best results for giving out heat, that is to water 
(H.0) and carbonic acid (CO,) 
| heat will be eliminated. The use of water in the pro- 
| cess of effecting the combustion may be advantage- 


a certain quantity of 


| ous in preventing the escape of unburned carbon as 
smoke, or partial combustion as carbonic acid (CO). 
There is good ground for such use in practice, but 
there is not the least practical or theoretical basis for 
the opinion that the quantity of heat proceeding from 
la given fuel can be increased by the addition of water 
| (more or less in relative quantity) decomposed by the 
| heat of the same fuel. Respectfully yours, 
} Rosert Briaes, 
Civil and Mechanical Engineer. 





Gas-Light Intelligence. 


will travel a short distance toward the ‘‘ Course of | 
Empire” and visit our little Hoosier city, I will take | 
great pleasure in iatroducing him to an entire com- | 


United States. 


Mitwavuker Gas-Licur Co.—Mr. J. H. JWalker, 
formerly engineer and superintendent of the works 
of this company, having resigned that positton and 
opened an office at No. 408 Milwaukee street, Mil- 
waukee, Wis., as consulting and constructing gas en- 
gineer, his place has been supplied by the selection 
of Mr. C. R. Faben, late superintendent of Toledo 
Gas Works. 


CamsBaipGe Gas-Licur Co.—Mr. William Gibson 
having resigned the positien of engineer and superin- 
tendent of this company, Mr. H. A. Allyn, formerly 
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BRooKLINE Gas-Licur Co,—Mr. Chas. F. Spauld- 
ng, formerly of Burlington Gas-Light Co , has been 
app jinted engineer and superintendent of this com- 
any, in place of Mr. Allyn. 

Gas Notice To tHe Pusric.—All persons are here- 
by notified not to purchase any shares in the capita] 
stock of Moberly Gas-Light Co., or any interest in 
anysuch shares, of G. F. Rothwell, as any agent or 
attorney, a8 said Rothwell has no authority tc act fot 
me or in my name—any such pretended authority 
having been obtained by fraud and misrepresentation. 
Further notice is given that I am the lawful President 
of said comipany (having been duly elected in August, 

876, for one year) and no bonds, notes or liens pur. 
porting to have been given by said company are, or 
will be valid, unless bearing my signature as such 
President. 

G. B. Dunne, 


f for himself, and as President of the Moberly Gas. 


Light Company. 

Moberly, Mo., January 4, 1876. 

Mayor Ely, Comptroller Kelly and Commissioner 
of Public Works Campbell, acting as a gas commis- 
sion, met at the City Hall yesterday. The following 
awards were made for lighting the public lamps of 
the city for the nine, months ending December 31, 
1877 :-— 

New York Gas-Light Company, south of Grand 
street, $12.40 per lamp. 

Manhattan Gas (Company, bet ween Grand and Thir- 


| ty-fourth streets, $12.40. 


Mutual Gas Company, between Thirty-fourth and 
Seventy-ninth streets, $22.25. 

Metropolitan Gas Company, between Thirty-fourth 
and Seventy-ninth streets, except the lamps situated 
east of Third avenue and between Fifty sixth and Sev 
enty-ninth streets, $21. 

Harlem Gas Company, between Seventy-ninth street 
and Harlem River, except lamps situated between 
Fifth avenue and East River, north of Seventy-ninth 
street, $24.75. 

New York and New Jersey Globe Gas-Light Com- 
pany, between Fifth avenue and East River. The 
lamps north of Seventy-ninth street and east of Third 
avenne, between Fifty-sixth and Seventy-ninth streets, 
$20. 


It is stated in the Department of Public Works that 


‘the actual saving by these awards over 1876 will be 


#74.000. The rejected bids showed an increase over 
1876 of $111,000.—N. Y. Herald. 





Country Laboratory Apparatus. 


No. I. Frowrer-Por Gas-Furnace, CrvucIBLE JACKET, 


ETC. No. Il. Rovau anp Reapy Mernop oF 
EsTIMATING VouaTILK Matrer AND COKE 
IN CoAL. 


By Edward T. Hardman, FCS. 
H.M. Geological Survey, Ireland, 
selection 

No. I. The following short description of an ex- 
tremely effective, cheap, and cleanly substitute for 
crncible jackets, etc., may be useful, especially to 
those who, like myself, have occasion to shift their 
quarters often, and are obliged to work with a neces- 
sarily limited laboratory accommodation. 

The ordinary crucible jacket being made of sheet- 
iron has in rcality but one use—to protect the flame 
from currents of air. The small concentration of 
heat which it affords may be regarded as nearly nil, 
since, from the nature of the material and its thin- 
ness, radiation takes place very freelv. 

Another drawback it has, is that it soon becomes 
rusty or coated with scale. It is not only dirty to 
handle therefore. but also presents the inconvenience 
of dropping some of its scale into the crucible if not 
Then it is an awkward thing 
to pack, taking up a good deal of space, rusting every- 
thing it comes in contact with, and behaving generally 
in a disagreeable manner; while, as itis not to be 
obtained in country towns, it may net be left behind. 


carefully manipulated. 


Now an ordinary earthenware flower-pot answers 
the purpose in every respect. It is the proper shape, 
and being made of a non-conducting material it in a 


great measure prevents loss of heat from the burner. 


It is extremaly cleanly to use, and last but not least, 
it can be procured in every town or village at the 
small cost of one halfpenny or so; that there is no 
necessity to cumber oneself with it when moving. 
The bottom of the flower-pot has a circular hole. 
This serves for the introduction of the Bunsen bur- 
ner. As the supply of air would be insufficient other- 
This 
can be easily done with a knife, and I find it best to 


wise it will be necessary to enlarge the opening. 


cut the aperture nearly in the form of a cross, and not 
too large. One or two trials will give the happy me- 
dium. 
only steadies the flame, but acts in 3ome degree as a 


A current of air is then obtained which not 
blast. The flower-pot may be supported in the ring 
of a retort stand in the usual way. ‘The chimney is a 
second flower-pot inverted. 


est way will be to make three S hooks of stout wire, 


To support it the handi- 





and having passed the narrow end of the pot upward 
through the ring, fix the rim within the hooks caught 
on the ring. 

It will be found convenient to devote a small retort 


stand permanently to the purpose. 
This will be very handy, as the upper part can be 


raised to any desired height, regulating the heat and | 
| 


draught; or can be shifted from side to side, when- 
ever it is desirable to inspect the progress of the op- 
eration going on. 

The apparatus acts admirably as a small gas furnace 
for crucible operations, such as the fusion of silicates | 
with carbonate of soda—as in the analysis of rocks; | 
while for simple ignition of precipitares it renders the | 
flame of a common glass spirit Jamp most effective. | 
The size of the flower-pot required will, of course, | 
depend on that of the crucible and of the burner 
used. I find the smallest size, 34 inches high and | 
about 8 inches diameter at top (internal) most gene- | 
rally useful- | 

The support for the crucible may be either a trian- | 
gle of wire covered with pipe shank, the end of the 
wire being bent upwards and formed into hooks so as 
to hang on the edge of the flower-pot, or three pipe- | 
covered wires suspended in the position of the ribs of | 
The former is necessary for small | 


| 


a crucible jacket. 
crucibles. | 

The flower-pot also makes an excellent lamp-screen, | 
for steadying and concentrating the fiame under | 
evaporating basins, ctc. ; of course a sufficient inter- | 
val must be kept between the pot and the basin else | 
the light will be extinguished. 

A small flower-pot with wire gauze tied over the | 
top is a very effective low temperature lamp when the 
gas is lighted below the gauze. If the gas is lighted | 
above the gauze we havc a capital argand lamp giving 
a large clear blue flame. 
burner can be used, a consideration when Bunsen’s | 
are all temporarily occupied or not available. 

After a time the pots become cracked from the | 
heat, but as they are easily replaced this des not 
matter, and even when cracked they will ofien hold 
out for a considerable time. 
made rather thick would, however, afford a really 
good cheap and portable furnace. 

It has just occurred to me that by placing the fiow- 
er-pot inside auother just large enough to encase it, | 
loss of heat by radiation would be effectually checked 

No. II. The usual method of estimating the volatile | 


In the latter case a common 


Fireclay fiower-pots 





| 


matter in coals. implies a laboratory on rather an ex- 
tensive scale. A furnace with a good draught is re- 
quired. The coal is placed in a large porcelain cruci 
ble, which *s then put into a Hessian crucible, and 
covered with powdered charcoal to exclude air. The | 
cover being then put on, the whole is exposed to | 


| strong heat in the furnace for an hour or two, when 


| 


the volatile matter is driven off. 
difference of weight against that determined before | 
ignition gives the volatile matter. Having occasion 


to determine the volatile matter of a coal, and not 
having at hand the elaborate arrangements referred 


| ly. 


After cooling the | 


to above, I bethought me of the scoolboy’s method of 
i 


manufacturing coal gas. The retort he uses is a com- 
mon clay tobacco pipe. A piece of coal is put in, the 
top is luted with clay, and the pipe is inserted in the 
fire grate with the stem projecting. Presently a dense 
smoke issues from it, anda match being applied a 
veritable gas light—but not ‘‘ 16-candle "—results. 
On opening the luting a piece of coke is found in the 
pipe. I suppose most of us have performed this ex 
periment. It is obvious that it is only necessary to 
weigh the pipe and contents before ard after the ope 
ration, and we have the volatile matter and coke de- 
termined. 

The larger the pipe the better. Those I have used 
hold about 100 grains of coal broken small but not 
powdered. ‘The pipe is weighed, then filled with the 
coal and weighed again to obtain weight of coal. Then 
inside the top is fitted a circular piece of writing-pa- 
per, the use of which is to prevent any of the luting 
getting down among the coal, where it could not be 
removed. and would falsify the last weighing. The 
top is luted with moist fireclay, or with the cement 
used for luting the covers of gas retorts, and the pipe, 
being placed in a common coal fire or in a gas furnace 
—that described above (No. I.) answers very wel 
from ten to twenty minutes completes the operation 
When cool the luting is carefully taken off and the 
charred paper removed. The pipe and contents then 
being weighed, the loss gives the volatile matter, the 
same weighing, ef course, determining the coke. If 
a very exact determination is required, a quantity of 
the coal may be broken very small, well mixed to- 
gether, and four pipes filled as above. They can all 
be ignited together in a fire, and weighed very quick- 

The results will be found to agree very closely. 
The figures thus obtained do not differ from those 
given by the same cval assayed on the laboratory plan 
to a greater amount than will be fonnd to occur be- 
tween two experiments made on the same coal in the 
latter way. And the tobacco pipe process has the 
great advantage of being very expeditiously perform- 
ed—the whole experiment including weighings not 
occupying more than thirty minutes—and wlth very 
simple apparatus.— Chemical News, 





A Chapter of Kerosene Accidents. 

oe 
BurNED TO DEATH. 
Orange Valley, N. J., Mrs. Pauline Willie, whose hus- 
band keeps a saloon there, attempted to extinguish a 


Late on Thursday night, at 


kerosene oil lamp by blowing it out, when an explo- 


sion occurred and Mrs. Willie was burned so dred- 


fully that she died yesterday morning.—JV. Y. Téele- 


| gram. 


A Suocxine F'atr.—Mrs. James Maxwell, the wo- 
man who was so terribly burned on Friday by the ex- 
plosion of a kerosene lamp at her house, No. 410 Mul- 


| berry street, Newark, died yesterday, after suffering 


excruciating agony for iorty-eight honrs. 


A Woman Burnep to Drata.—Mrs. Mulligan, of 
293 Atlantic avenue, Brooklyn, was so terribly burn- 
ed by the explosion of a kerosene lamp last night that 
she died from the effects of her injuries this morning. 
—N. Y. Telegram. 


Disastrous FirE CavusEp BY THE CAPSIZING OF A 
KerrosenE Lamp;—The late disastrous fire which oc- 
curred at 24 Ludlow street, at 7.15, on the evening of 
the 11th inst., was attributed to the capsizing of a 
kerosene oil lamp by a little girl. ‘Ihe child’s dress 
caught fire and communicated it to some clothing in 
the room, and in a moment the whole apartment was 
ablaze. 





A Kerosene Lamp THAT CavusEp A Loss or Firtgzn 


| THousanp Doriars.—About seven o'clock yesterday 


morning a fire br ke out in the cellar of No 509 Bush- 
wich avenue, Williamsburg, which totaily destroyed 
the two three-story frame buildings, Nos. 
and gutted No. 511. At half-past nine 
evening the fire again broke out, but 
damage was done, as the second fire was 
the ruins. 

The conflagration was caused by a servant girl drop- 
ping her kerosene lamp in the cellar while getting her 
kindling wood. The girl gave the alarm and made her 
escape as did all the inmates of the houses. The 
buildings were at such a distance from any engine 
house, that when the engines reached the ground the 
fire had obtained such headway that a portion of the 
building No. 511 only could be saved.—N. Y, Her- 
ald, 
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Report to the Gas Committee of the Cor-| 
poration Gas Works, Bolton, England. 


] 
{From the London Journal of Gas Lighting, Jau. 16.) 
| 





Mr. Harrison Veevers, the engineer and manager | 
of the Corporation Gas Works, has made a report to | 
the Gas Committee upon the business of the depart- | 
ment for the past month, which contains some inter- 


He says : 


esting information. 
The following tables give information on the manu- 
facture of gas, etc., in the months of December, 1875 
and 1876: 
Dec., 1875. Dec., 1876. | 
64,763,000 68,078,000 


512 


Gas made in feet........ 


Increase per cent....... 
Cannel used—tons...... 2446 3,093 
Coal used—tons......... 3,667 3.090 
Cannel and coal—total 6.113 6,183 
Make per ton in feet... 10,554 11,100 | 
Retorts in use, Nov. 30 440 440 
Retorts in use, Dec. 31 440 468 
Stokers employed, No- 

| 92 92 | 
Stokers employed, De- 

cember 31....... ae 92 97 | 
Artizans and Laborers 134 180 | 
Clerks, meter inspec- 

tors, CfC*...........0++. 32 32 


The continued use of a greater proportion of can- | 


nel referred to in the iast report, has had the effect of 
improving the illuminating power, which has been 
better during this month than in either of the two 


Having the assistance of 28 cf the 


preceding ones. 
retorts in the new stack at Lum street, the manufac- 
ture of gas has been conducted much more satisfacto- 
rily than during the corresponding period of last year. 
With the exception of a stoppage of the centre-valve 
of one set of the purifiers at Lum street fora few 
hours on the 27th, which caused a cessation of work 
of about 100 retorts, no irregularity has occurred. 
The amounts of cash received are as follows - 


Dec. 1875. 





> Dec. 1876. 
eh aeeeeh oe £802 8 4 £1545 9 8 
Meter rents.......... 2216 4 42 9 4 
Meters and fittings. 639 7 3 21413 9 
Washing liquor...... 10 14 0 4 8 6 
Ammoniacal salts... 415 0 2 962 6 
| a ae PareA 359 16 11 2 1 
(SESE Roar 457 9 8 273 15 6 
Spent lime........... 2019 1 21 10 11 
Deposits..... «++ =e wee ee © 271 5 0 








OS re rf 17 11 9 911 3 
ee eee 1 8 3 it 9 3 
Transfer fees,........ 0 2 6 0 2D & 

£2983 19 3 £3352 1 5 


The facts that in this month there were 412 cases of 
December 
154 a 


repairs, etc., attended, as against 330 in 


last year; and 220 new meters fixed, against 


| year ago, indicate a healthy activity in the fitting de- 


partment. Of the 230 meters fixed 76 were renewals, 
and of the 154, 67 were to replace old ones. The 
principal work has been fitting the mills of Mr. Briggs, 
and of Mr. Constantine, the St- Bartholomew’s Schools 
and the new tramp ward. 

In addition to the remedying of escapes and other 
defects in mains and services, the 
done the following work : 

9-inch mains, cast iron...........++ 
4-inch ‘ siz 
3-inch ‘* = 
2-inch 


sé “<“ 


There were also laid the following services: 


SAMO BORG... cccincisenrseses  eitiberaidbbickaen 61 
;-inch D ‘GeE Reena aeesbe hs eeaenhaShWh0EKdsedCOnsRS 5 
RU or toss eae eo Lc eaceSs daede-susd 10 
NE WINIID ccs asonksiscncnsxns< abdnconsesveens 2 
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Being three more than in December, 1875. 
During the years and half years ending December 
31, 1875, and 1876, the following results have been 
attained, which are satisfactory as indicating a pro 
gress in the manufacturing department 4s great as can 
be expectected. 
Years ending 


Dec. 31,1875. Dec. 31, 1876 

Cannel and coal used—tons 38,248 38.947 
Gas made, in feet............ 401,209,000 412,088,000 
An increase of.......... sds 2°71 
Make per ton, in feet....... 10,489 10,580 


Half years ending 
Dec. 31,1875. Dee. 31, 1876. 


Cannel and coal nsed—tons 19,942 20,267 
Gas made, in feet............ 212,509,000 220,175,000 

An increase of.......... ae 3°6 
Make per ton, in feet....... 10,656 10,863 


The last item is instructive, as it shows an increased 
average yield per ton on all the cannel and coal used 
during the half year of 202 feet, or a total of 4,094,- 
000 feet. This may be accounted for by the fact that 
the retorts are in better order, and the cannel and 
coal of better quality. 





A Single Track Railroad. 


—_ 


The San Francisco Hraminer of November 25th, 
says - 

Yesterday the steamer Sonoma conveyed to Nor- 
folk, on Sonoma Creek, a number of our citizens who 
assembled to witness the opening of the Prismoidal 
Railroad. The road commences at Norfolk, and ex- 
tends three and a-half miles towards Sonoma. The 
steamer arrived in good season at Norfolk, the termi 
nus of the Sonoma Valley Prismoidal Railroad. where 


the party landed, and at once proceeded to inspect | 


The Prismoidal 
Railroad is laidupon a prism of wood built of bevelled 
boards. forming a continuous prism 27 inches wide at 
the base and 15 inches high, with the single rail laid 
on the top. The car which travels on the line is sup- 
ported by two wheels, one at the front and one at 


the line and the works generally. 


On ar- 
rival, the first thing to be done was to test the road, 
and in a few minutes platform cars, with a prismoidal 
railway locomotive between them, were at the sta- 
This locomotive is the first of its kind con 


the rear, with independent revolving flanges. 


tions. 
structed in this state, and was built under the super- 
intendence of Geo. W. Fogg, of the Pacific Iron 
Works. The party took their places on seats that 
were ranged on each side of the cars, the passengers 
being face to face. The first impression suggested 
was that which ordinarily fills te bosom of the novice 
who makes his maiden effort to ride the uncertain bi- 
cycle. A certain assurance that the whole thing would 


topple over at the first movement was the belief of| 


main-layers have | 


the unitiated. But the engineer sounded his whist. 
the passengers gave their tremulous cheers, and th: 
train moved off smoothly, and soon the pace was coy, 
Wonderful to relate, the ose}. 
lation was scarcely perceptible, and the locomotiy, 


siderably augmented. 


and cars rode the single rail as firmly as the trains oy 

the broadest of English solidly constructed broaj 
'gauges. ‘The faster the train proceeded, the small 

in number and extent became the lateral oscillations 
| beautifully and practically exemplifying the grea 
| principles of the prismoidal system, that the preate 
the speed, the less the liability to oscillate, a prin ipl 
| clearly demonstrated by the gyroscope and veldcipede 
To those making their first trip on the new railroa(, 
| the ease and comfort of this mode of travelling sug. 
The train was run on 
to the end of the completed line, where 45 men wer 


gested itself most strikingly. 


found continuing the building of the prism onward, 
The construction of the road has cost, for the present 
three miles and a half, including the cost of the road 
bed over the marsh, about 4,500 a mile, one-half of 
the cost of the narrow gauge railroad, the most eco. 
nomical of the two rail system. The road was com. 
menced on the 16th of August last by the building of 
the road bed. 





Origin of Petroleum. 





Mr. H. Byasson has been led to the following ex 





periment to give a scientific explanation to the forma. 
tion of petroleum : 
| If a mixture of vapor of water, carbonic acid, and 
| sulphuretted hydrogen be made to act upon iron heat. 
| ed to a white heat in an iron tube, a certain quantity 
This mixture of 
carburets is comparable to petroleum. 

The formatio2z of petroleum can thus be naturally 
| explained by tke action of chemical forces. 
| The water of the sea penetrating into the cavities 
| of the terrestrial crust, carries with it numerous ma- 
If the 
subterranean cavity permits these new products to 
penetrate to a depth where the temperature is sufi- 
ciently high, in contact with metallic substances, such 
as iron or its sulphurets, we have a formation of car- 
burets. These bodies will form part of the gases 
whose expansive force causes earthquakes, volcanic 
eruptions, etc. 

Petroleum is always found in the neighborhood of 
volcanic regions or along mountain chains. 


of liquid carburéts will be formed. 


| 


terials, and especially marine limestones, 


In general it will be modified in its properties by 
causes acting after its formation, such as partial dis. 
tillation, etc. Petroleum deposits will always be ac- 
companied by salt water or rock salt. Often, and es- 
pecially where the deposit is among hard and com- 
pact rocks, it will be accompanied by gas, such as hy- 
drogen, sulphuretted hydrogen, carbonic acid, etc.— 
Revue Industrielle. 





Krupp Guns.—English artillerists are direct- 
ing their attention to the latest invention of Herr 
Krupp, viz., an armoured gun which does away 
with the recoil of heavy siege, coast and naval 
guns. When fired, the new armor gun remains 
fixed in its original position, so that when once point- 
| ed, relaying after every shot is dispensed with, and a 
rapidity of fire—60 rounds in 15 minutes—is attained. 
The gun is armored by a metal sphere being screwed 
round the muzzle, the thickness of the armor corres- 
ponding to the calibre of the weapon. In firing from 
forts the size of the embrasures is reduced to that 
}of the bore of the gun, ang the smoke, which has 
hitherto made a prolonged stay in the casemates in- 





sapportable is blown away by having to remain out- 
With the the great stability of the gun, fewer 
gunners and less space are required. Extensive trials 
ary avout to be made against these armored guns, 
with the object of determining what chances there are 
of an enemy disabling a weapon thus protected. The 
experiments are looked forward to with interest.— 
British Mail. 
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Gas Stocks. 

Quotations by W. B. Scott & Co., Bankers, 
24 Pine Street, New Yor« Ciry. 
Marcu 10, 1877. 
s2@~ All communications wiil receive particular attention 

ee eel 


vas. Uo.’s of N. 2. City. 
Capital. Par. Bid. Asked, 


MOND ixbeccsaneesacses $1,850,000 50 105 110 
Manhattan............. 4,000,000 50 220 225 
Metropolitan........ 2,500,000 100 145 150 
- Scrip... $1,000,000  ... 100 103 

nS Bonds.. 500,000 1000 100 103 
Sere errr 5,000,000 100 101 103 
a Bonds, gold. 900,000 1000 105 — 
Municipal..........000 1,000,000 100 70 80 
New York....... isuevee 4,000,000 100 130 121 


Gas Co.'s of Brooklyn. 


BOOORIID sesoseceecees - 2,000,000 #5 175 180 
REE sivascessssaeen 1,200,000 20 98 102 
eee 220,000 1000 = 95 974 
Peoples.......... «+ *%,000,009 10 45 50 
i Bond:..... $ 325,000 ... -- 95 

% BORD .<. 300,000... 85 os 
Metropolitan........ 1,000,000 100 76 80 
BR dctasciacksseedounce 1,000,000 25 80 85 
St issseceas 700,000 1000 96 98 
Williamsburgh ....... 1,000,000 50 130 135 
a Scrip »» 98 100 


Out of Town Gas Companies. 


Bath, Maine........... 70,000 100 

Buffalo Mutual, N. Y 750,000 100 — 80 
. Bonds 200,000 1000. — 90 
Baltimore, Md........ 2,000,000 100 134 134 
a Ctfs., gold 1,000,000 106 110 
Bayonne, N. J........ 100 90 
Brockport, N. Y...... 25,000 100... 80 
Citizens, Newark..... 918,000 50 98 100 
- ‘* Bds. 124,000 — — sie 
Derby of Conn...... ° 160,000 100 60 80 
East Boston, Mass.. 25 1382 ——- 
Fort Wayne, Ind..... 100, — 
Hannibal, Mo......... 100,000 100 95 100 
Hartford, Conn...... 700,000 25 180 184 
Hempstead, L ...... 25,000 100... — 
Jersey City ........ ... 386,000 20 160 — 
Jamaica, L. I......... 25,000 100... —— 
Jacksonville, Ill...... 120,000 50 82 pos 
Lewistown, Maine... 400,000 100 50 85 

Lima, Ohio............ 60,000 100 —-- 

Bonds 30,000 90 
Laclede, St Louis Mo 1,200,000 100 100 110 
Peoples, Jersey City cn 120 9186 
Peoples of Albany... 650,000 100 — 20 
nas Bonds 350,000 1000 -- ais 
Peoples of Baltimore 25 76 — 
si Bonds.... 106 — 
Perth Amboy ......... 25 —- 95 
Rochester, N. Y...... 100 =50 60 
Richmond Co., 8. I. 800,000 ... 97 100 
Woonsocket, R. L... 150,000 100 100 ae 
Halifax Bi. B..4..2.005- 400,000 40 148 150 


Hamilton, Ontario... 150,000 40 112$ 
San Francisco Gas- 


Co., 8. Fr’isco Cal. 99 100 
St. Lonis, Missouri.. 600,000 50 73 1b 
Stillwater, Minn...... 50,000 50 — 26 
Suburban, W’stch'str 390,000 50 —— 100 
Saugerties, N. Y.... 15,000 100 110 115 
Troy, Citizens.. ...... 600,000 100 —— 100 
Central, Westchester 466,000 50 90 95 





The following Gas Stocks were sold at auction, on 
the 14th inst., by A. H. Muller & Co.-- 

$637 50.100 Williawsburgh Gas Scrip, @ 101; five 
shares Municipal, @ 70; 66 shaies Nassau, Brooklyn, 
@ 83} ; 30 sbares Citizens, Brooklyn, @ 934; 10 shares 
Harlem, @ 109}; 10 shares Metropolitan, of New 
York city, @ 144; 129 shares of sane. @ 143;—144. 


FOR SALE, 


I pe INTEREST IN A SMALL AND PROFITABLE 
GAS WORKS Ina thriving town of four thousand in 

habitants. Has 2000 feet Natural Gas per day. For particu- 

lars apply to A, W. MORTON 
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IMPROVEG METHOD OF REMOVING 
CARBONACEOUS INCRUSTATIONS 


FROM 
CLAY RETORTS, 
By GEORGE W. EDGE, Enetneer of Jersey Crry Gas-Licgut CoMPANY. 


Having been now fully tested by many of the largest Gas Companies in the United States and Eng. 
land, this method is submitted to Gas Managers with the fullest confidence that it,will accomplish the desired 
result at the smallest possible expense and inconvenience. 

Among many others the process is now in use at the following Works: 


Manhattan Gas-Light Co., New York. Charleston Gas-Light Co., Charleston. 
Brooklyn Gas-Light Co., Brooklyn. St. Louis Gas-Light Co., St. Louis. 
Boston Gas-Light Co., Boston. New Orleans Gas-Light Co., New Orleans, La. 


For particulars address as above— 


CATHELS’S IMPROVED 
RETORT SETTINGS. 


Guaranteed to Heat and Wear Well with Great 
tconomy of Fuel. 


Colored Lithograph copies of WORKING DRAWINGS of Beds of One to Seven Retorts (so clearl> 
arranged and fully shown, as to be easily understood by any Retort Setter or Bricklayer) having been made 
of these Valuable Settings, they can now be supplied with detailed SPECIFICATIONS, at reduced rates, 
immediateely on 1ceipt of orders. 

Apply to A. M. CALLENDER & CO., office of the American Gas-Licut JournaL, No. 42 Pine 
Street, New York. 


CATHELS’S PATENT 
GAS WASHER. 


Is an excellent Cleanser of Gas from ‘Tar, Ammonia, Sulphur, and Carbonic Acid, reducing the cost of 
subsequent Purification 30 to 50 per cent. Needs no motive power or attention, beyond drawing off and 
re-charging as frequired. Has no moving parts or complications to get out of order. Is of moderate cost, 
and is practically indestructable. 

Application to be made to the Manufacturers, Messrs, HERRING & FLOYD, Orzcon Inon Founpry 
740 Greenwich Street, New York. ‘i 





— — ——————a -- SS SS ea As 


JAS. H. WALKER, SEN. 
LATE ENGINEER AND SUP’T 
MILWAUKEE GAS-LIGHT CO. 


JAMES H. WALKER & SON, 


CONSULTING and CONSTRUCTING 


CONTRACTORS FOR THE ERECTION & WORKING OF GAS WORKS. 


Plans and Estimates sent on Application. 
ROOM 16, 408 MILWAUKEE STREET, 
MILWAUKEE, 


1| 





=a 


J. H. WALKER, JUN. 


« 


REFERENCES, 
Hon. ASHAEL FINCH, Pres’t Milwaukee Gas Co. {| ALEX. McMILLAN, Pres’t La Crosse Gas Co. 


E H. BROADHEAD, Pres’t First National Bank. C. W. LOBDELL, Pres’t Moline, Ill., Gas Co. 
JOHN JOHNSTON, Marine and Fire Ins. Bank. | J. J. RANDALL, Winona, Minn., Gas Co. 


JAMES RUSSELL, Superintendent Winona, Minn., Gas Co. 


= 


WHEELER & WINTERTEEN, To Gag Companies. 
INSPECTORS OF ——— 

* JANTED—A POSITION AS SUPERINTENDENT IN / 

Gas Meters and Repairers. W small Gas Works re ee stack pay all af ; 


practical Gas Superintendent. Address 





Gas Companies having Meters to be repaired will please 


inform us. The best references given a different — GAS SUPERINTENDENT, 
Companies and State Inspectors. Address for terms, olfice, 195 —9t Office is < 
513 Fourteenth St., Washington, D. C, 4li-unt b Mce of this Journa 





426— 22 Platt Street, New York, 
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UNION HYDRAULIC WORKS. 
I. S. CASSIN & CO. 


Germantown Avenue, Philadelphia 


1091 





MANUFACTURERS OF 
lydrants, Station Valves, Water Col- 
unns, Stop Valves for the Use of Water 
Works, Gas Work’ and Railroads. Also Firg 
rants for Steam Engines, superior to an” 
and Wrought Iron Water and 
Branches, Bends, Special Castings 
Water Works ‘and Gas Works 
| kinds, 


ilyd 
in 
Gas Pipe, 


and 


use. Cast 

Fittings, 

of al 
Drawings, Specifications and Estimates for Water and Gas 

Works, Iron and Brass Castings, Machine Work in general. 
426—1ly 





Suppl lies 


PRICE LIST 
FIRE CLAY GAS RETORTS. 


12” x 20"x9' in length............ $19.50 
14" x 22"x9 <p dy ee ae 22.75 
15"x24"x9 hin ks baeansbacs 24.50 


Gas Companies. Managers, and others interested, are re- 
quested to notice the above Price List. The prices are f. 0. b. 
cars, Cleveland, o., and Retorts will be shipped to any point 
in the United States at FoURTH CLASS R.R. rates. They are 
of the and 

7 . © zs : e 
Superior tm every respec} 
40 any Gas Retort made on this Continent. 

Orders can be partly filled within three weeks of receipt 
Improved “Settings,” Furnace Brick, Etc. 

Orders and particulars, 

L. M. MOYES & CO,, 
Gas Engineers, 
31 Ontario St., Cleveland, Ohio. 


426—2t 


H. R. SMITH & Co., 
COLUMBUS, OHIO, 


MANUFACTURE 


CAST IRON GAS & WATER PIPE, 


BRANCH CASTINGS, LAMP POSTS, Etc. 
12 feet 


very best quality, 


ERS OF 


(Pipe from three inch and upwards cast vertically in 


lengths.) 


HEAVY AND LIGHT CASTINGS OF ALL KINDS. 


NEW YORK SHOVEL WORKS. 


MANUFACTURERS OF 


‘SHOVELS, SCOOPS & SPADES. 
TY | 


| 


SHOVELS AND SCOOPS A SPECTAT 
For Gas-Light Companies. | 





DEAN’S PATENT 


COKE SCREENING SCOOPS. 


Frames are 12 by 18 inch, seven bars, best Malleable Iron 
They can be$made$to screen any size desired. 
Price, A No. 1, per dozen, $40. 

A. SEE & SON, 
1358 Broadway, N. ¥. 


REMOVAT.. 
BUTLER’S PATENT 
Coke and Goal 


SCREENING SHOVELS 


MADE FROM BEST MAL. 
LEABLE IRON AND STEEL. 


404-1y 


| Lava 





FURNISHED WITH LONG OR D 
HANDLES 
—_ | 
Perfect in their operation. is very | 
strong, and from their great durability | 
vastly more economical than any sub- 
stitute. Refer to all the principa! gas | 
Companies in the country, who ac- 
Knowledge them as the “ne plus ultra 
of Coke Screening Shovels, 
Orders addressed only to 
HEREING & FLOYD, 
Sole Agents, 
740 Greenwich St., N. WY. 
¢2~ I still retain the original SapBa 
TON LETTERS PATENT, and have granted 
no rights or privileges to any other 
parties, 


NATIONAL FOUNDRY 
AND PIPE WORKS. 
OFFICE AND WORKS—CARROLL, PIKE, 
AND WILKINS STREETS, 
PITTSBURGH, PA 


wnmhM. SMITH, 


Manufacturer of all kinds of GAS and WATER PIPE 
BRANCHES, CONNECTIONS, T’s, ELBOWS, and 
all CASTINGS USED AT GAS AND 
WATER WORKS, 
We offer special inducements to parties wishing to pur- 
hase. My Pipe is Smooth, regular in weights, and cast ver- 
tically. 
N. B.—Pipe from 3 inch and upwards, cast in 12-ft. 
&@™ SEND FOR CIRCULAR AND PRICE 





SMALLMAN 


lengths. 
LIST. _ ges 


S. DECATUR SMITH, 











CAST IRON GAS « WATER PIPE, 


Foundry, Cor. of York and Moyer Streets, 
PHILADELPHIA. 





DAILY CAPACITY 125 TONS. 

=? Our Works conm t with eleven railroads center 
ing in this city, giving us unequalled facilities for shipping | 
to all points, at the lowest rates of freight. 405-1y 


CAMPBELL, BRICK & CO. 


MANUFACTURERS OF 


CAST IRON PIPES, 
FOR WATER AND GAS, 

12 Leonard Street, N. Y. 

Rosert CAMPBELL. 

Riuey A. Beicr 

W. W. CamMpBELu 


Office 1 


Several Thousand 2, 3, 4,6 and 8 Inch | 
Cast Tron Gas and Water Pipes on 

hand, for immediate delivery. 

i” FITTINGS FOR GAS AND WATER MAINS. 


CHAS. H. MEYER & CO., 
227 Chestnut Street, Philadelphia, Pa., 


IMPORTERS OF 


LAVA TIPS AND SCOTCH TIPS. 


ALL ORDERS DELIVERED FREE TO NEW YORE. 
J39-1y 
| 
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Cannelton Coal Co. of West Virginia—J. 


Advertisers Index. 


GAS BURNERS, APPARATUS, ETC. 


American Meter Co.—West 22nd st., N. Y,. Arch and 22nq 
street, Phila 
Cast Iron Gas and Water Pipe—S, Decatur Smith, York anu 


Moyer streets, Phila., Pa. 
Cast Iron Gas and Water Pipes—R. D. Wood & Co., 
delphia Pa, 
Cast Iron Gas and Water Pipe—McNeals & Archer, Burling- 
ton, N. J. 
Clay Gas Retorts, etc.—Gardner Bros., 96}, 
Pittsburgh, Pa. 
‘ast-Iron Pipes and Fittings—B. 
ment street, Baltimore, Md, 
Cast Tron Pipes for Water and Gas—Campbell Brick, & Co 
112 Leonard street, N.Y. 
Cast Iron Gas and Ww ater Pipe, etc.—H. R. 
lumbus., Ohio. 
Gas Valves (Chapman) 75 and 77 Kilby st., Boston, Mass. 
Gas-Burners—C, Gefrorer, 248 North 9th st., Phila. , Pa. 
Gas Purification—St. John and Cartwright, 21st and Avenue 
A, New York. 

Gas Meters, etc.—Harris, 
streets, Phiia.. Pa. 
Gas Meters, etc.—Wm. 
bert street, Phila, Pa. 
Gas Meter Manufacturers—Harris, Helme & McIihenny, 1117 

Cherry st., Philadelphia, Pa » 
Gas Fixtures, Etc.—Mitchell, Vance & Co., 597 Broadway 
Gasholders, B te.—Deily & F ‘owle r, 39 Laurel st., Phila., Pa. 
Gas-Light Company of America, 63 and 64 Drexel Building, 
New York 
Gasholders—George Stacey & C9. 
Tips and La otch Tips—( ‘harles H. 
Chestnut strect, Phil. Pa. 
Patent Conic ally *Slotte ad Wood 
151 and 153 Avenue C., N. Y. 
Patent Gas Exhauster— Smith & Sayre, 
Patent Gas Exhauster—s, Townse nd, 
street, N. Y. 


Phila- 


Fourth Avenue, 


S. Benson, 52 East Monuw 


Smith & Co., Co- 


Griffin & Co., 12th and Brown 


W. Goodwin & Company, 1012 Fil- 


. Ramsay st., Cincinnati, 0, 
Meyer & Co., 227 


Trays—John L. Cheesman, 


95 Liberty sttreet. 
Agt., 31 Liberty 
GAS COALS 

Tatnall Lea 325 
, Phila, 
lloy, 


Pa, 
34 New street, N. Y. 


Chestnut street 


|} Cannel Chips—H., E, 






Despard Coal Co.—Parmelee & Bros. Agents 32 Pine st. 
New York. 

| Gas Coals—Perkins & Job, 27 South st. N. Y. 

| New York and Cleveland Gas Coal Company—3S84 Fenn 


i1t3. sargh, Ya. 


Avenue, P 


National Coal Gas Company—H. P. Allen, 4 Warren st., N.Y. 
Penn Gas Coal Co.—11 Merchants’ Exchange, Phil. and 90 
Wall street, N. Y. E 
P ‘eytona Canne 1 Coal—s. E. Low, 5 Broadway, N. Y2 
| Tyrconnell Gas Coal—52 8S. Gay Street, actin Aa Md. 
} eae ogheny Coal—Perkins & Job 87 South St N. Y. 
FOUNDRIES. 
Atlantic Deck laun Works—John P. Kennedy Office 111 


liberty street, N. Y P.O. Box 2348. 

Continental Works—T. F. Rowland, Greenpoint. 

Camden Iron Works, Camden, N. J.—Jesse W. Starr & Son. 

Franklin Foundry and Pipe Works—Jas. Marshal! & Co., 
23 Nineteenth street, Pittsburgh, Pa 

Gloucester Iron Works—J. P. Michellon, Sec., 6 North 7th 
street, Phila., Pa. 


National Foundry and Pipe Works—Wm. Smith, Carroli, 
Pike, Smallman & Wilkins streets, Pittsburg, Pa. 

Oregon Iron Foundry—Herring & Floyd, 740 Greenwich 
street, N. Y. 


WATER METERS, PUMPs, ETC. 


Valves for Water, Steam and Gas—Ludlow Valve Man’g 


Co., 940River street, Troy, N. 
CLAY RETORT WORKS, 
J. li. Gautier & Co.—Clay Gas Retorts, etc., etc., cor Greene 


and Essex streets, Jersey City, N. J. 

B. Kreischer & Son, Clay Retorts, etc., 58 Goerck st., N- Y. 

Cheltenham Fire Brick and Clay Retort Works—Evens & 
Howard, 916 Market street, St. Louis, Mo. 

Edward D. White—Clav Retort and Fire Brick Works, Van 
Dyke street, Brooklyn, N. Y. 

Manhattan Clay Retort Works, 15th st., near Av. C, N. Y, 


LAMPS, STOVES, PETROLEUM, ETC. 


Lamps—M. B. Dyott, 114 South 2nd Street, Phil. Pa. 
MESCELLANEOUS,. 


Architect and General Gas Engineer—William Farmer, 111 
Broadway Room 87, N. Y. 
Brass Cocks, Plumbers’ Materials, etc., etc.—McNab & Har- 
lin Manufacturing Co., 56 John st., N. Y. 
Contractors for Gas Works, Etc.—Murray & Baker, Fort 
Wayne, Ind, 
Cathell’s Improved Retort Settings—A. M. Callender & Co., 
42 Pine street. N. Y. 
Fodell’s System of Bookeeping—A. M. Callender & Co., 42 
Pine st., New York. 
Lowe Gas Process—S, A. Stevens & Co., 
87. Astor House, N. Y. ? 
Gas Engineer—B. £. Chollar, 914 Olive St., St. Louis, Mo. 
Kidd’s Gas Consumers Guide—A, M. Callender & Co., 42 
Pine Street, N. Y. 
Portland Cements—S. L. Merchant & Co., 76 South st., N. Y. 
Screening Shovels—Herring & Floyd, 740 Greenwich street‘ 
New York. 
“cientific and Practical Chemist and Geologist—Professor 
Heury Wurtz, 12 Hudson Terrace, N. J. 
“reening Shovels—A, See & Son, 1258 Broadway,N Y 


Strap File and Binder—A. M, Callendar & Co,, 42 Pine stree 
oe 18, N. Y. 
8 Gas Works-~< 


Sole Agents, Room 


Cor. Jay and Water sts. Brooklyn, N. Y 
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a Se. Woes Fee CU DVR. 
PATENTED MAY 23rd, 1876. 
THIS IS THE ONLY WAND MACHINE IN THE WORLD FOR CUTTING 


“| CAST IRON PIPE. 
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It will cut Cast or Wrought Iron Pipe, Shafts, or Columns of any size, making a clean, smooth, and square cut. 


A Continuous Line of Pipe in a "Preneh or Building 


; cut, as well as Loose Pipe. 
0 Our Machines for cutting 30-INCH PIPE have been furnished to the Manhattan and New York Gas Light Companies, and operate to their ertire satisf a: 
The smaller sized Machines have been in practical use for more than a year, with the most satisfactory results. For further information address 
A. C. WOOD, Syracuse, N. Y. 
Or Messrs. HERRING & FLOYD, No. 744 Greenwich Street, N. Y. 





[| CHAPMAN VALVE MANUFACTURING CO. 


MANUFACTURERS OF 


| CHAPMAN GAS VALVES. 


Office and Sales Room 75 and 77 Kilby Street, Boston. 










oH These Valves have been in use for several years, and are pronounced by all who 

Cou have used them to be 

NJ hen 

= 

N = ‘ 

= The Best Gas Valves Ever Made. 

eS 

= They afford a direct passage the full size of the pipe. The seats are made of an 
= alloy similar to Baxnsirr metal, specially prepared for the purpose, and superior to all 


other metals used for the seats of Gas Valves. It does not corrode under any circumstan- 
ces to which it is exposed. 


(ih 
RENN 


aba 


There is no LIABILITY OF COHESION between the Gate and Seat, and the Valves can 
be relied upon to sHuT TIGHT and OPEN EASILY at all times—an important desideratum when 
used for street mains, in cases of fire. 


We refer to the following named Gas-Light Companies among the many that have §& 
used these Valves : = = 


BOSTON GAS-LIGHT COMPANY, BOSTON, MASS. SOUTH BOSTON GAS-LIGHT COMPANY, BOSTON, MASS. 
CAMBRIDGE GAS-LIGHT COMPANY, CAMBRIDGE, MASS. CHARLESTOWN GAS-LIGHT CO., CHARLESTOWN, MASS. 
NEWTON & WATERTOWN GAS-LIGHT ©0O., WATERTOWN, My 8S. LYNN GAS-LIGHT COMPANY, LYNN, MASS. 

LAWRENCE GAS-LIGHT COMPANY, LAWRENCE, MASS. FITCHBURG GAS-LIGHT COMPANY, FITCHBURG. MASS. 
PEOPLES GAS-LIGHT COMPANY, BROOKLYN, N. Y. CITIZENS GAS-LIGHT COMPANY, NEWARK, N. J. 
CITIZENS GAS-LIGHT COMPANY, BROOKLYN, N. Y. WILLIAMSBURGH GAS-LIGHT CO., WIRLIAMSBURGH. W. * 








el 





€ 
GAS AND WATER VALVES } INCH TO 36 TNCHES DIAMETER, STEAM VALVES } INCH TO 12 INCHES DIAMETEE 
b57-tf 
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GAS COALS. 
TH E 


ENN GAS COAL COMPANY 


'v 


OFFER THEIR 
COAL, CAREFULLY SCREENED, 
AND PREPARED FOR 


GAS PURPOSES. 


Their Property is located in the Youghiogheny Coal Basin, near Irwin’s and Penn Station, 








m the Pennsylvania Railroad, and on the Youghiogheny River. 
OFFICES 
No. 11 Merchants Exchange, Phil’a. 90 Wall Street, New York. 
PLACES OF SHIPMENT. 
Pennsylvania Railroad, Pier No. 2 (Lower Side). 
Greenwich Wharves, Delaware River. 
Pier No. 1 (Lower Side), South Amboy, N. de 


——— —————— 


——————— = oll — 


CANNELTON COAL COMPANY, 


OF WEST VIRGINIA. 


Offer for sale the following Coals, from their Colliery at CANNELTON, Kanawha County, West Vir 


delivered at RIC HMOND, Va.: 
CANNEL, 


ginia 
CANNELTON 


acknowledged to be the most valuable ENRICHER produced in this country, a gross ton yielding 10,000 
ubic feet of GAS of 64°54 CANDLE POWER; COKE 82 bushels, of good quality. 


CANNELTON CAKING COAL. 


MAXIMUM YIELD, 5.06 cubic feet of Gas per pound of Coal—A yield of 4°78 cubic feet per Ib.. 
—gave 16 14-100 Candle-Power. 
COKE, of very fine anuality—1453 pounds produced from one ton of coal. 


J. TATNALL LEA, Treasurer, P. O. Box 1747 Philadelphia. 
(PERKINS & JOB, 27 South Street,N. Y. ; 
SALES AGENTS - 91 State Street, Boston. 
(H. W. BENEDICT & SON, New Haven. 


THE WAVERLY COAL AND COKE CO. 


Offer for Sale the 


YOUGHIOGHENY COAL 


DOUBLE SCREENED, 
from their Colliery at Smith’s Mills, on the |Yonghiogheny River, thirty-seven and a half miles aoutherly 


of Pittsburgh. This Coal has the preference in Pittsburgh over all other YOUGHIOGHENY (AL for 
GAS PURPOSES. 


The facilities of the WAVERLY COMPANY are unsurpassed by those of any other Company on the 
Youghiogheny. 


Full particulars can be had by addressing 
PERKINS & JOB, Agents, 


27 South Street, New York. 
91 State Street, Boston. 











PROVINCIAL GAS COALS. 


The undersigned are prepared to execute orders for the 


BLOCK HOUSE, GLACE BAY, 
CALEDONIA, ‘and LINGAN COAL. 


For delivery at any Port in the United States. 


Pee tas & JOB, 


91 StaTE STREET, Boston. 27 aren Street, New Yor. 





NEW YORK AND CLEVELAND 


CAS COAL COM’Y 
Of Pittsburgh, Pa. 
MINERS AND SHIPPERS OF 


YOUGHIOGHENY GAS COAL. 


This Company is prepared to furnish any amount of their 
justly celebrated, and acknowledged superior GAS COAL, to 
any point reached by railroad or navigation. on most favor 
able terms, 





ral Office—384 Penn Avenue, 
PITTSBURGH, PA. 
& P. RR. Coal Pier 
CLEVELAND, OHIO. 
WILLIAM A. McINTOSH, President. 
A. CARNEGIE, Vice-President. 
W. P. DE ARMIT, Treasurer. 
THOMAS AXWORTHY. Agent 
at Cleveland, Ohio, 


Gene 


Branch Oftice—C,. 


351-1y 


PEYTONA CANNEL COAL, 
FROM WEST VIRGINIA. 
Yields over 13,000 feet of Gas per ton. At ten thousand 
feet (standard yield) the illuminating power is over 43 can- 
dies. Purifies 4,510 feet to the bushel of lime, 
8S E. LOW, Secretary, 
Office, 58 Broadway. 


OFFICE OF THE 


NATIONAL GOAL GAS COMPANY. 


No. 4 Warren Street, New York. 


H. P. ALLEN, President. 
i. B. BRICE, Vice-President, 
A. H. ALLEN, Secretary. 
WM. J. VALENTINE, Treasurer. 
GEORGE W. HARRIS, Engineer. 


This Company is the owner of the GWYNNE-HARRIS, or 
AMERICAN HYDROCARBON process, for making Gas for 
Lighting or Heating purposes, by the perfect decomposition 
of superheated steam, under what is known as the 


GWYNNE AND HARRIS PATENTS. 


This process has been fully tested nearly 50,000,000 cubic 
feet of Gas having been made under it, and fully demonstrat- 
ing the fact that itis the greatest improvement ever made 
in the manufacture of Gas, either for Lighting or Heating 
purposes. With halfaton of Anthracite Coal 150,000 cubic 
feet of Gas per day is made from three benches, and the labor 
is sosmall that one man can attend three or four benches. 

The process can be put into either Coal or Oil Gas Works 
(or where both Coal and Oil are used) at small cost, without 
any interruption to the working of other benches, The Citi- 
zens Gas-Light Company of Brooklyn, after using it for more 
than seven months, have found it not only far better, but ac- 
tually cheaper than atmospheric air in making Gas, with the 
use of “ petroleum and its products ” 

ony ete and te rms of sale of rights will be 


Brooklyn Clay Retort 
AND 


FIRE-BRICK WORKS, 
VAN DYKE STREET, BROOKLYN, N. WV. 
EDWARD D. WHITE, parvevtae Partner of the late firm 

J. K BRICK & CO, 402-1y 


NOW READY AND FOR SALE, 
FODELL’S 


System of Bookkeeping 


FOR GAS COMPANIES. 


Price $5, Which should be sent either in Check, P. O, Order, 
or Registered Letter, 

Blank Books, with printed headings and forms on this sys- 
tem, will be supplied to Gas Companies, by applying to W. P, 


FODELL, Pailadelphia, or 
(A. M. CALLENDER & C 
Office Gas-LIGHT JOURMAL, 6 42 Pine Bt, cs Y. 


FOR SALE. 


One SiMCIe Lift GAS-HOLDER. 


CAPACITY 10,000 CUBIC FEET. 
THE PRINCETON GAS-LIGHT CO., 


Apply to 





424 PRINCETON N J. 
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@, IMPROVED GAS EXHAUSTER. 


WITH ENGINE ATTACHED ON SAME BED PLATE. 
P. H. & F. M. ROOTS, Pattentees and Manuf'rs, CONNERSVILLE, IND. 
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S. 8S. TOWNSEND, General Agent, 31 Liberty Street, NEW YORK: 


ADVANTAGES CLAIMED FOR THIS EXHAUSTER. 


il. It is simpler than any other Exhauster. The internal operating parts consist of only two pieces, cast entire. and can not get out of o'aler 
. Every part requiring care or attention, is external and easily accessible. All changes, adjustments, and repairs are made from the outsids 


. The revolvers, though practically gas-tight, do not run in actual contact, hence there is no friction, and a great saving of power effected 
4, They are built in the most complete and substantial manner, and of any required size, with steel shafts and improved journal bearings 
5. We furnish Exhausters and Engines combined on same Bed Plate, as shown above, or the Exhauster only, as may be required. 

6. We also furnish Bye Passes and Gas Valves on improved plans, also Exhauster Governors and Elbows, Pipes, Drawings, etc. 
Send for Illustrated Catalogue, giving details of capacity, speed, power required, price, and references to parties using them. 


P. H. & F. M. ROOTS. 








THE NEWBURGH 


Orrel Coai Company, 


Mines at Newburg, Preston County, W. Va. 

Company’s Office, No. 52 8S. Gay Street, Baltimore, Md. 

C. OLIVER O'DONNELL, Pres’t. CHAS. MACKALL, Sec’y. 

Cuas, W. Hays, Agent in New York, Room 7, Trinity Build- 
ng, 111 Broadway. 

This Company offer their very superior Gas Coal at lowest 
market prices, 

It yields 10,996 cubic feet of gas to the ton of 2,240 lbs. of 
good illuminating power, and of remarkable purity; one 
bushel of lime purifying 6,792 eubic feet, with a large amount 
of coke of good quality. 

Ithas been for many years very extensively used by various 
Gas Companies in the United States, and we beg to refer to 
the Manhattan, Metropolitan, and New York Gas Light Com- 
panies of New York; the Brooklyn and Citizen’s Gas Light 
Companies of Brooklyn, Nj Y ;; the Baltimore Gas Light Com- 
pany of Baltimore, Md., and the Providence Ga» Light Com- 
pany, Providence, R. I. 

Best dry coals shipped from Locust Point, wharves, and 
prompt attention given to orders for chartering of vessels. 

ly.D 


THE DESPARD COAL COMPANY 


OFFER THEIR SUPERIOR 
DESPARD COAL 


To Gas Light Companies throughout the country. 
Agents, PARMELEE BROTHERS, No. 32 Pine street, Rn. ¥. 


BANGS & HORTON, No. 81 Duane street, Boston. 
Mines in Harrison County, West Virginia. 
Wharves Locust Point, 
Company’s Office, 15 German St., 
Among the consumers of Despard Coal, we name: Man- 
hattan Gas Light Company, New York; Metropolitan Gas 
Light Company, New York ; Jersey City Gas Light Company, 
N.J.; Washington Gas Light Company ; Portland Gas Light 
Company, Maine 
*." Reference to them is requested} Wt. 





} Baltimore, 








MANHATTAN | 
FIRE BRICK & ENAMELLED CLAY 


RETORT WORKS. 


| 

| 

ADAM WEBER, | 

(Successor to MAURER & WEBER.) | 
\PROPRIETOR, 

Office and Works, 15th 
Manufactures of 


FIRE BRICK AND TILES, 


| 
Of all shapes and sizes, 
FIRE MORTAR, CLAY AND SAND. | 


s@™ Articles of every description made to order at short 
notice, ys | 


~ JAMES MARSHALL & CO. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES, 


Street, Avenue C 








Works, ISth, 19th, 20th and Railroad Street. 
Office, No. 23 Nineteenth Street. 
Pittsburgh, Pa. 
N.B.—Pipes from 8-inch and upwards cast in 12 ft, lengths. 
se@™ Sond for Circular and Price List 





J. H. CAUTIER & CO.., 
CORNER [OF 
GREENE AND ESSEX STREETS, 
JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 
Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick an@ 


Fire Sand in Barrels, 


ALWAYS ON HAND. 


J. H. GAUTIER. 
393-ly C, E. GREGORY. 





238 CANAL ST. 
=< rin ae 
We Aye 


i 


Ven 











American Gas Light 





i onrnal, 





March ‘16, 1877. M: 








M‘NEALS & ARCHER, 


BURLINGTON. N. J, 


“OAR 
jesquoy 


Flange-Pipes 
Aapuno 4 
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CAST IRON “PIPES 


FOR WATER 


AND GAS. 
NEW YORK 


FIRE BRICK AND CLAY 


Retort Works 


8@ Established in 1845. gg 


(Branch works at Kreischervile, Staten Island.) 


B. KREISCHER & SON, 
OFFICE, 
458 Goerck Street, core Delancy, N. ¥ 
GAS RETORTS, TILES & FIRE BRICK 
Of all shapes and sizes. 
FIRE MORTAR, CLAY AND SAND. 


Articles of every description made toorder atth 
hortest notice. 








B. KREISCHER & SON. 


SS & ‘HOWARD, 


LIVE NS 


Retort Settings, 
"op ‘AvID 


O44 punoly 





Clav Cas Retorts 
ouly ‘odig uleig 


OFFICE, 916 MARKET STREET, ST. LOUIS, MO. 
GOODS CAREFULLY PACKED IN CARS AT WORKS FOR ALL POINTS. 


+ y Portland Cement, 
Roman Cement, 
Keene’s White Cement, 
Sellurs Gas Cement. 
English Fire Brick, No. 1, $30 per M. 
66 Silica Fire Brick, $60 ’ 
IMPORTERS. 


S. L. MERCHANT & CO., 


76 South Street, New York, 
Corner Maiden Lane. * 344-ly 
m= R emit 10 cents postage for “ Practical Treatise on 
Cement.’ 


r 








R. D. woop & CO... 


PHILADELPHIA. 

T IRON OF 
CAST IRON PIPE 
FOR ‘GAS AND :WATER 
Lamp Posts, Valves, Etc. 
Mathew’s Pat. Anti-Freezing Hydrants, 


400 Chestnut Street. 





KIDD’S 
Gas Consumers’ Cuide 


Enables every Gas Consumer to ascertain at a glance, with- 
out any previous knowledge of the Gas Meter, the quantity 
and money value of the Gas consumed. Aiso the best method 
of obtaining from Gas the largest amount of its light. 

It will be to the advantage of Gas Companies to supply 
their Consumers with one of these Guides, as a means of pre- 
venting complaints aris‘ng from their want of knowiedge in 
regard to the re ees” of iy ir meters. For sale by 

M. CALLENDER «& U6,, 
© ae Street, New Yorx, Room 18, 








JOHN P. KENNEDY. 


SUCCESSOR TO 


Hoy. Kennedy &Co, 
GAS ENGINEER AND CONTRACTOR 


For the Erection, Alicration and Extensio 
of Gas Works. 





PLANS, SPECIFICATIONS AND ESTIMATES, 


« O. Box 2 


Office 111 Liberty Street. P, 
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AGENT FOR THE 
ATLANTIC DOCK 


lron & Machine Works, 


FERRIS, WOLCOTT AND DYKEMAN STREETS, 
South Brooklyn. 
MANUFACTURERS Of every kind of Gas Machinery, Ietors 
Bench Castings, Wrought Iron Work, Multitubular and A, 
Condensers, Washers, Scrubbers, Purifiers, Exhausters 
every equipment complete for large or small Works, 


GAS-HOLDERS, 


TELESCOPIC OR SINGLE ; 
Iron Roof Frames with Cornice Gutters, covered with Cor 
rugated Iron or Slate; Iron Doors and Iron Pivot Bii 
Windows: Coke Barrows, Fire Tools, Retort Lids, Cotter 
Bars and Screws, Stop Valves, Tar Valves for Revulariny 
Dip in Hydraulic Mains, Pressure Governors for Stree 
Mains, and Compensators for &: 1austers tnat are unrivallec 





for unvarying accuracy Steam Engines, Boilers, Etc, Etc. 
Post Office Box 2,348, Office 111 a stree., 
GEO, STACEY. HENRY RANSHAW WM. STACEY 


GEO. STACEY & Co., 
MANUFACTURERS OF SINGLE AND TELESCOPIC 


GAS-HOLDERS. 


AND ALL KINDS OF 


Cast and Wrought Iron Work 
Used in the Erection of Gas and Coal Oil Works. 


Foundry on MILL STREET; Nos. 33, 35, 37 and 39, 
Office and Wrought Iron Workson RAMSAY STREET Cin 
cinnati, Ohio. 
REFERENCE, 
Cincinnati Gas-Light Co. | Baton Rouge, La., Gas Co. 
Indianopolis Gas Co. Saginaw, Mich., Gas Co. 








Dayton, O., Gaslight Co. | Oshkosh, Wis., Gas Co. 
Covington, Ky., Gas Co. | Peoria, Iil., Gas Co. 
Springfield, O., Gas Co. Quincy, lik, Gas Co. 
Terre Haute, Ind., Gas Co, Champaign, Ills., Gas Uo, 
Madison, Ind., Gas Co. Carlinville, [ll., Gas Co, 








Kansas City, Mo., Gas Co, , Ky., Gas Cc} 

Topeka, Kansas, Gas Co. | Hamilton, Ohio, Gas Co. 

Burlington Iowa, ¢ yas Co, | Vicksburg, Miss., Gas Co. 

ne Tenn., Gas Co, Denver City, Cal., Gas Co, 
T. Coverdale, Eng’r Cincinnati, and others, 


WREN’S GAS WORKS. 


Corner of Jay and Water Streets, 


BROOKLYN. N. Y. 
} AVING GRANTED THE USE OF ONE OF 
my Patents to the Gas-Light Company of America, 
aud settled my claim against them. I inform the profession 
that [ continue to erect Works and sell Licenses tc use my 
Patents for making Gas from Petroleum. 
You can enrich your Coal Gas to any desired standard, by 
using my process, in the simplest manner, and much cheaper 
= by any other method, 





















W. C. WREN. 


Gas Engine neers, 
AND PARTIES ENGAGED IN THE et OF 


GAS WORKS, 


who desire information regarding PETROLEUM GAS, either 
for use pure or for enriching, are requested to address. stat- 


ing particulars. 
J. D, PATTON, 
363-unl Treverton, Northumberland Ce: Va, 
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SMITH & SAYRE MANUFACTURING COMPANY. 


he Mackenzie Patent Gas Exhauster 


And Patent Compensator, 


he necessity of water-jo in‘s, is 
G G. PORTER, President. 


the production and illuminating power of the ga 
OFFICE. % LIBERTY STREET, New York. 











fee of gas per hop, Will itterease 


JAMES M. SAYRE, “Treasurer. 


Address 


MACKENZIE PATENT BLOWER, PATENT CUPOLA AND SMELTING FURNACE. 


The Blower is a Force Blast machine, durably built, and can be driven with one-third the pewer required to drive the ordinary fan 


The Cupolas are manufactured in sizes to melt from 1 to 20 tons per hour, will save one quarter of the time required by the old style Capola 


and 33 per cent fuel, 


They are made to pass from 4,000 to 150,000 cub : 
and add very much to the durability of the retorts ,erther clay or iron. The Compensator obviates entireiy t 
We are also sole proprietors and manufacturers of the 


CHARLES W. ISBELL, Secretary. 


compact, durable, cleanly, not liable to get out of order, self-acting, quiet, and certain in its operation. 








DAVID 8. BROWN, President. 


JAMES P. MICHELLON, Secretar’ 
BENJAMIN CHEW, Treasurer, % 


“EST ‘E R I R 0 ON K Wor, A perinvend 


aA v me, GLOUCESTER CITYEN, J, “aks 
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Cast iro) fas Water Pipes, Sig) Valves, Fine Hydrants, Gas Holders. &¢ 


Office No. 6 North Seventh Street, Philadelphia. 





ROWLAND 


Works, 


T. F. 


Continental 


GREENPOINT BROOKLYN, N. Y. 


‘ ENGINEER AND MANUFACTURER OF , 








 GAS-HOLDERS 


OF ANY MAGNITUDE, 


Condensers, Scrubbers, Purifiers, Retorts, Hydraulic Mains, 
and all other articles connected with the Manufacture and 
Distribution of Gas, furnished with despatch. Plans 
and Specifications prepared, and Proposals given 
for the necessary Plans for Lighting Cities, 
Towns, Mansions, and Manufactories. 


JESSE W STARR & SON, 


Camden Iron Works 


Camden, New Jersey, 

Office in Philadelphia No. 435 Chestnut St., 
where a member of the Firm can be seen 
between 12 m. and 2 p. m,. daily. 
MANUFACTURERS OF 
ALL KINDS OF CASTINGS AND APPARATUS FOR GAS 
WORKS, 


Wrought Iron Roof Frames, 


For Retort and other houses. Retorts and all castings re- 
quired for setting them in,the latest and most improved 
model. WASHERS, CONDENSERS, SCRUBBERS and EXHAUSTERS 
for relieving the Retorts trom pressure. PURIFIERS, varying 
from 2,000 to 2,000,000 cubic feet daily purifying capacity, 


Wrought Iron Lime Sieves 


for Purifiers. 


GAS HOLDERS, 


TELESCOPIC AND SINGLE 


With cast fron gues and suspension frames. GAS GOV- 
ERNORS or REGULATORS, STREET MAINS, from 1% to 
48 INCHES DIAMETER, for WATER or GAS, Street Main con- 
nections, Such a8 BRANCHES, BENDS, Drips, SLEEVES, etc, 
STOP VALVES, from 8 to 30 inches, for both Water and 
Gas, 


Wrought Iron Work. 


All the Smith and Sheet Iron work required in and about 
Gas Works. 226- 


JESSE Ww. STARR. 


Station Meters of all sizes, 


JESSE W. —e_ JR, 


~ TYRCONNELL GAS COAL., 
/ ' 
MINED 1N TAYLOR COUNTY, WEST VA. 
Company’s Office, 52 8S. Gay St., Baltimore. 
CHARLES MACSALL, Secretary. 
CHARLES W. uAYS, Agent, Room 7, 111 B’way, N. Y. 
SHiIpPine PoinT—Baltimore, Md. 





* This coa yields 10,000 cubic feeto Gas with an illuminat- 
ing;power of over 16 candles. Forty bushels of very superior 
ic oke, with little Ash and scarcely any clinker _& 7 


MITCHELL, VANCE 
Manufacturers of 
CHANDELIERS! 
And Every Description of 
GAS FIXTURES, 


Also Manufacturers of 


& CO., 


Fine Gilt Bronze and Marble Clocks, warranted best Time- 
keerors Mantle Ornaments, &c, 


Salesroom, s36 BROADWAY 


NEW YORK 


Special designs furnisued for Gas Fixtures for Churches 





Public Halls. es, &c, 
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the ORVINARY CONSUMER. 


Attest—J. L. CAMPBELL, 
Secretary, pro-tem. 


AMERICAN. 


Pror. JOSEPH HENRY, LL.D., Secretary of Smithsonian Institution, Wash- 


ington, D. C. 
Pror. F. A. P. BARNARD, 8.T.D., LL.D., 
Pror. J. E. HILGARD, Washington, D. C. 
pror. J. C. WATSUN, Ann Arbor, Michigan 


President 


GenERAL HENRY K. OLIVER, Salem, Massachusetts. 


GEORGE F. BRISTOW, New York. 


ERNATIONAL-- 1 876--EXHIBITION. | 


The U. S. Centennial Commission 


HAVE DECREED AN AWARD TO 


HARRIS, GRIFFIN & CO 


VS: _- XS SOO 


i2thand Brown Sts., Philadelphia, and 49 Dey St., N. Y., U.S, A, 


FOR THE FOLLOWING REASONS : 





The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFACTURE OF GAS, to those for the use 


Signed—A. T. GOSHORN, 
Director General 


GROUP JUDGES. 


of Columbia College, N. Y° 





Sirk WILLIAM THOMSON, LL.D. 
JUL. SCHIEDMAYER, Germany. 
Mr. E. LEVASSEUR, France. 

P. F. KUPKA, Austria. 

EDW. FAVRE PERRET, Switzerland. 











Narch 1 16, n77 








"y 


of 


The Instruments are WELL MADE, RELIABLE as to INDICATION, and embody a number of sundry improvements which, 
with the general character of the Exhibit, entitle the whole to commendation. 


J. R. HAWLEY, 
President. 


FOREIGN. 
, D.C.L., F.R.S., Great Britain. 








HERRING & FLOYD, 
Oregon Iron Foundry | 


738, 740, 742 and 744 Groenwich St,, N. Y 
MANUFACTURERS OF 
ALL KINDS OF CASTINGS 
AND 
APPARATUS FOR GAS-WORKS. 





BENCH CASTINGS 
from benches of one to six Retorts each. 
WASHERS : MULTITUBLAR AND 
AIB CONDENSERS : CONDEN- 
SERS; SCRUBBERS, 
and dry), and 
cs XHAUSTERS 
sor SEN Retorts from pressure. 


BENDS and BRANCHES 
of all sizes and description. 


FLOYD'S PATENT 
MALLEABLE RETORT LID. 
SABBATON’S PATENT 
FURNACE DOOR ANT FRAME. 
SELLER’S CEMENT 

for stopping leaks in Retorts. 

t+ASBS GOVERNORS, 
and everything ccnnected with well regulated Gas Works, at 
low price, and in complete order. 


N.B.—STOP VALVES from three to thirty inches— 
very low prices, 


SILAS C. HERRING. 





JAMES R. FLOYD. 


THE LANE & BODLEY Co., 


HYDRAULIC ELEVATORS 


We solicit’ specifications from Gas Companies for Hydrau- 
lic Elevators, of the Direct or Compound form, to be opera- 
ted by Water from Street Main, or from Tanks supplied by 
pumps for this purpose. Address for circulars 

THE LANE & BODLEY Co., 
[John and Water Streets, Cincinnati. 

We refer to William Farmer, Esq.,Gas Engineer, No, 111 
Broadway, N. Y 

Cincinnati Gas-Light and Coke Co., 
cinnati; Laclede Gas Co., 
ville Gas Co., 








three machines, Cin- 
two machines, St. Louis, Evans- 
one machine, Evansville, Ind, ; Newark Gas 
; Pittsburg Gas Co., two 
Washington Gas Co., two machines, 
414-1 


Co., one machine, Newark, N, J. 
machines, Pittsburg ; 
Washington, D. C. 


| 1842. DEILY & FOWLER 1876. 
\LAUREL IRON WORKS. 


ADDRESS, 39 LAUREL STREET, 
PHILADELPHIA. 


"MANUFACTURERS OF 


GAS HOLDERS, 


SINGLE AND TELESCOPIC—W1TH CAS7 
OR WROUGHT IRON GUIDE FRAMES. 


We are prepared to furnish Holders, Wrought Iron Roof 
Frames, Bench Castings, Condensers, Scrubbers. Purifiers, 
Drips, Bends, Tees, and all other Iron Work connected with 
Gas Works. Previous to 1868 our Mr. D. built nine Gas Works 
and fifty-four Holders. Since that date we have built three 
Gas Works and forty-six Holders. We superintend in person 
the erection of all our work, and would refer to the Gas Com- 
panies at the following places, where we have built Holders, 
since 1868 
Lancaster, Pa. 
Williamsport, Pa. 
Bristol, Pa. 


Barnesville, O. 
Franklin, Ind 
Jacksonville, Ill. (2) 


Catasaqua, Pa. Joliet, Ill, 

Kittanning, Pa. | Lawrence, Kansas, 
Hazelton, Pa.] | Jefferson City, N. O°, La. 
Freeport, Pa. | Algiers, N. O., La. 
Huntingdon, Pa. Kalamazoo, Mich. 
Pittston, Pa. Buffalo, N. Y. 
Beth‘ehem $), Paj Ogdensburg, N. Y, 
Saaron, Pa, Waverly, N. Y. 

C anton, Pa. Little Falls, N. Y.!} 


Annapolis, Ma. 


Penn Yann, N. Y, 
Parkersburg, Wes 


Watkins, N. Y. 





Lynchburg, Va. Gloucester, N. J. 
Youngstown, O 5 Salem, N.J. 
Steubenville, O | Mount rg x. J. 
Zanesville, O | Plainfield, 
Mansfield, O. Englew ood, } cane 
Marion, O. Dover, Del. 
Belleaire, O, Pittsfield, Mass. 
Athena, 6. Meriden Conn- 





MCNAB & HARLIN MAN’FG CO. 


MANUFACTURERS OF 


BRASS COCKS 


FOR STEAM, WATER AND GAS. 
{/Plumbers Materials. 





WrovcHT IRON PIPE 





Gas and Steam Fitters’ 
TOOLS. - 


56 JOHN STREET, N. Y. 


s#”~ Illustrated Catalogue and Price sep on application, 
378-3m 











LUDLOW 
Valve Manf’g Co., 


OFFICE AND WORKS 
938 to 954 River Street and 67 to 83 Vail Ave 
TROY, NEW YORK. 


BRASS AND IRON SLIDE VALVES. 


(Double and Single Gate Winch to 36 inch—outside and 
inside screws, Indicator etc.) for Gas, Water and Steam— 


HYDRAULIC MAIN DIP REGULATORS. 
ALSO 


FIRE HYDRANTS. 


REFERENCES FURNISHED. 
SEND FOR CIRCULARS. 








BENCH CASTINGS FOR SALE. 


ALL THE IRON WORK BELONGING TO 
32 BENCHES OF “FIVES,” 
consisting of abont the following viz. : 
22h 


225 Feet of Hydraulic Main, 20 in. diameter. 


160 Dip, Bridge, and Stand Pipes, 4, 5, 
and 6 inch, 

160 Mouth Pieces, D’s,12" x 20". 

Lids, Cotter Bars, etc., ete. 

Door Frames and Doors. 


The above may be seen at any time, and will be sold either 
altogether or in lots, at very reasonable prices, upon applica- 
tion atthe Engineer’s Office of the BrRookLYN GAS WORKS, 
oot of Hudson Avenue, Brooklyn, N, Y. 


422—6t 
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CINCINNATI°GAS ‘WORKS, ERECTED 1871-72-13.—WM. FARMER, Ena. 


WILLIAM FARMER, 





inn 
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LACLEDE GAS WORKS, ERECTED 1872.—_WM. FARMER, ENG 


ARCHITECT AND GENERAL GAS ENGINEER, 


111 BROADWAY, 


TRINITY BUILDING, 


a 


Room 965, 





New York. : 


WILLIAM FARMER may be consulted upon all matters connected with the construction of GAS WORKS, or any other description of buildings. 3 Will 
farnish General and Detail Drawings, Specifications and Estimates for Gas Works of any capacity. 


PATENTEE OF THE FOLLOWING INVENTIONS: 
Exhausters for Gas and Foul Lime Ventilation, 
Dumping Barrows for Coal, Coke and Lime, 
Hydraulic Mains for Retort Benches, 
Blowers for Forges, Foundries, &c. 
Pumps for Water, &c., &c. ’ 


GEN. CHAS. Rooms, President Manhattan Gas-Light Company, N. Y. 

A. W. BENSON, President Brooklyn Gas-Light Company, Brooklyn, N. Y. 

W. W. SCARBOROUGH, President Cincinnati Gas-Light Company, Cincinnati, Ohio, 
S. L. Hustep, President Laclede Gas-Light Company, St. Louis, Mo. 


Professor B, SILLIMAN, New Haven, Conn. 
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REFERENCES: 


GEN, A. HICKENLOOPER, Vice-President Cincinnati Gas-Light Co., Cincinnati, Ohio 
FREDERICK CROMWELL, Vice-President Laclede Gas-Light Company. St. Louis Ma, | 
C. VANDERVOORT SMITH, Engineer Manhattan Gas-Light Company, N. Y. 

JAMES R, SMEDBERG, Consulting Engineer, San Francisco, Cal, 


Prof. HENRY WURTZ, 12 Hudson Terrace, Hoboken, N. J. 








T. DEAN, Pres’t. \ H. N. SMITH,Treas, 
8S. F. DEWEY, V. Pres. OFFICE OF Cuas. F. DEAN, Sec, 


THE GAS-LIGHT CO. OF AMERICA 


Nos. 63 and 64 Drexel Building, 
P. O. Box, 5131. NEW YORK. 


THE GAS-LIGHT COMPANY OF AMERICA, owners of 
the Patent Processes for making ILLUMINATING GAS from 
PETROLEUM and its products, known as the 


Gale and Rand 


Wren and Barker Patents, 


are prepared to treat with Gas Companies and Manufactur- 
ers of Gas for the use of said processes. 
An examination of the merits of these inventions as dem- 


onstrated by practical experience in alarge number of Gas 
Works employing them, will not fail to convince the intelli- 
igent Gas Manufacturer of the great advantages derived 
from their use. 

Gas of ape pe quality, of high illuminating power is 
made at many of these works by these processes, at a cost of 
from 40 per cent. to 60 per cent. less than an ordinary quality 
of illuminating gas can be made by any other methodsin use. 
Gas Companies generally may easily, and at small outlay for 
making the neceseary changes in manufacturing apparatus, 
double their net earnings, and supply a much better light to 
their patrons, at greatly reduced prices. 

The Company respectfully refer to Companies using these 
processes in this city, Reading, Penn., Chicago and else- 
where, and especially tothe Mutual Gas-Light Company of 
Detroit Mich., whose works more nearly conform in all de- 
tai_s of construction to the original plans of the inventors, 
than those of other Companies. 

Por Correspondence, etc., address to office as above. 


CHARLES F, DEAN, Secrstary 


GEO. W. DRESSER, 
CIVIL ENGINEER. 


+RINITY BUILDING 
200M 80. 111 BROADWAY 








~SHICKLE, HARRISON & CO,, 
ST. LOUIS, MO., 


MANUFACTURERS OF 


Cast ron Pipes for Water! & Gas 


GAS HOLDERS, Iron Roofs for’ Retort Houses and 
Depots, Condensers, Washers, Purifiers, Centre Seals, By. 
Passes, Valves, and all special Wrought and Cast-Iron work 
required in Gas and Water Works. 

Dealers in Lead and Hemp Packing. 

All our work guaranteed first class and prices low, 

417—6m 


THE LOWE GAS PROCESS 


ROOM 87, ASTOR HOUSE. 
P, O. Box 1110, NEW YORK. 





AEN D 
400 430 WALNUT STREFT, PHUADELPHIA. 


BROWN & OWEN 


MANUFACTURERS OF 


EVERY DESCRIPTION OF 


Gas ald Water Works Supplies. 


Particular attention given tothe alterations of old works | 
Estimates and Drawings furnished. 
Address all communications to 


20th and Filbert Streets, 





420-ly PHILADELPHIA. 








‘Kea ‘the Jounal for Reference. 


HUTCHINSON ’S, PATENT 


Strap File and Binder 


j wi “ i AMERICAN 
pi Gas-Light Journal 


AND | 
BINDEB., 


rome 














ADVANTAGES OF THE STRAP FILE. 





Ist. It is simple, strong, and easily used. 

2nd. 

3rd. Will always lie flat open. 

4th. Allows any paper on file to be taken cff, with 
out disturbing the others. 


Preserves papers without punching ucles, 


We will furnish to our subscribers this important article 
for preserving in a conwenient form, the numbers of the Jour 
nal as it is issued, at the very low price of $1.25. Sen 
either by Express or Mail, as directed. 

By Mail the postage will be 20 cents, which will be adde 
to thefprice o the Binder. Send orders to 


A. M. CALLENDER & CO., 
42 Pine Etreet, Room 18 New Xork, 
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MUEL DOWN, President. WM. H. HOPPER, Vice-Pres'’t. WM. N. MILSTED, Sec. and Treas. T, C. HOPPER, Gen’l Sup’. 


AMERICAN METER COMPANY, 


MANUFACTURERS OF 


Wet and Dry Gas Meters (with Slide or Rotary Valves), Station Meters, Dry Centre Valves, Pressure Registers, Pressure and Vacuum 


Registers, Meter Provers, King’s Pressure and Vacuum Gauges, Exhauster Governors, Experimental Meters, Watchman’s Clocks, Etc., Ete. 
8a Sole Agents for W. Suce’s PHOTOMETRICAL and ANALYTICAL GAS APPARATUS. 


A full assortment of the above kept at the Manufactories and Agencies, where orders may be addressed, 
American Meter Compauy, 








Agencies. 
837 Water Street, Cincinnati 512 West Twenty-sceond Street, New York. 
i Ds ; ° ~9 ° ° 
20 South Canal Street, Chicago. Arch and Twentv-second Street, Philadelphia. 


511 Olive Street, St. Louis. 
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HARRIS, HELME & McILHENNY, 


Successors to Harris & Brother. 








ESTABLISHED 1848. 


PBACTUCAL GAS WETTER WANVPACTURERS, 
Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa., 


To manufacture Wet and Dry Gas Meters, Station Meters, Experimenta! Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas Apparatus ; Also furnish all other Articles 
appertaining to the use of Gas Works. 


From our long Practical Experience of the Business (covering a period of 28 years) and from our personal supervision of alt 
Work, we can guarantee all orders to be executed promptly, and in everu respect satisfactorily. 


WILLIAM HELME. 





WASHINGTON HARRIS. 











No. 1012, 1014 and 1016 Filbert Street, 


Philadelphia, Penn’a. 


MANUFACTURERS OF 


Dry and Wet GAS METERS, Station Meters (Square, Cylindrical or in Staves), Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Re- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 ingh), King’sjPressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gow 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete—also 

Testing and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas, 


Coodwin’s Improved Lowe’s Jet Photometer. 


W. W. Goodwin is the author of the History and Principles involved in the use of Lowe’s Jet Photometer. Also Patentee and we are the 
SOLE MANUFACTURERS of the onIGINALand ONLY DIAL whereby the CANDLE POWER and PREssURE can be instantly read, and all others are infringements. 

Special attention to repairs of Meters, and all apparatus connected with the business. 

All work guaranteed first class in every particular, and orders filled promptly. 


WILLIAM WALLACE GOODWIN. (835 ly] HOWARD KIRK, Special Partner. 
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MURRAY & BAKER, _ | 


CENTENNIAL’ DRAWINGS. | 'r@ctical Builders, B. S, BENSON. 


And Contractors for the Erection of MANUFACTURER OF 
pe ti G. trical D : Gas Works, 
rospective or Geometrl " rings 
P - _ sintaeeed MANUFACTURERS OF ALL THE LATEST AND MOST 

















of oh me and gee sted suitable for Exhibition Pur- IMPROVED APPARATUS AND TOOLS FOR 
ee: a es THE MANUFACTURE & DISTRIBU- ovina 
196 Rast Send Street, N.¥. | TION OF COAL GAS. Cast Iron Pipes and Fittings, 
| £2- WorKS aT THE RalLway Depots, | —_ 
a i SER ech FORT WAYNE, INDIANA. . 
GARDNER BROTHERS, | | Gas and Water Mains. 
$ | We manufacture Bench Castings, Washers, “‘The Im-| All sizes from 3 to 30 inch cast vertically in 123 feet lengths 
MANUFACTURERS OF mersed Multitubular,” and Atmospheric Condensers, Wet and 


Clay Gas Retorts Dry-Lime Purifiers, Dry Center Seals, Telescopic and Single { Ofiice & snctery 65 Rast Mensment inp 
5 Gas Holders, Wrought Iron Trussed Roof for Iron or Slate‘ | BALTIMORE, MD. 
Retort Settin Ss Wood and Iron Trays for Purifiers, Coke and Coal Carts, | - a 
£ . | Wrought Iron Screening Shovels and Castings, and Wrought | 
e ° 4 k E Work of every description for Gas-Works, | Cc CG 3 an ROR E he a 
i re B ri Cc S, tc . As Mr. Murray 1s a Practical Draughtsman, we will furnish | . . 
plans and specifications to parties or associations, or will wait Manufacturer of 





Works, Lockport, Westmoreland Co., Pa.) personally upon parties contemplating the construction of | ae URN ERs 
Office, 964 Fourth Avenue, new works, or the alteration or extension of old ones GAS > 
The most Satisfactory references can be given, if required 
PITTSBURGH, |PA. of the experience and commerotal fatrness which character GAS HEATING AND COOKING APFPARATUR, 
J _R. SCOTT, "Ths caus Delphetiely tantte Weeiesnthen © eatt ana cee ITTERS’ PROVING APPARATUS. ETE. 
Gon'l Agent for Ne-y England, | ov~ patterns and works here, MURRAY & BAKER, F ? 
Washington St. Boston. - Fort Wayne, Indiana No. 248 North Zighth Street, {Philadelphie.° 
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